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EDITOR’S PREFACE 


G reat as have been the advances made in Surgery 
during the last fifteen years, there is no direction in 
which they have been more noticeable than in the 
elaboration of those comparatively small but important details 
of operative technique which do so much to ensure a low 
mortality and a successful result. 

These improvements have been developed simultaneously 
throughout the whole of the vast field covered by modern Surgery, 
and it has become increasingly difficult for any single writer to 
deal with such an important subject as Operative Surgery in an 
authoritative and efficient manner. The scope of the subject 
is so wide that it is difficult to ensure that the work when pub- 
lished shall be thoroughly up to date, while a second and even 
greater difficulty is for any one, however great his ability and 
experience, to deal equally exhaustively and authoritatively 
with aJl of the many branches of which he would have to treat. 

To avoid both of these difficulties and thus to make sure that 
the work shall reflect faithfully the present position of British 
Operative Surgery, the plan has been adopted of securing the 
co-operation of a number of prominent British Surgeons. Each 
writer deals with a branch of the subject in which he has had 
special experience, and upon which, therefore, he is entitled to 
speak with authority. 

Besides fhe two imiiortant points just referred to, a third 
equally important one has been kept in view throughout. Par- 
ticular carc,has been taken to make the work of as much practical 
utility to the reader as possible. Not only are the various 
operations described in the fullest detail and with special 
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reference to the difficulties and dangers and the best methods 
of overcoming and avoiding them, but the indications for {he 
individual operations are described at length, and the after- 

1 “ 

treatment and results receive adequate notice. *' 

It is therefore hoped that the work will be useful alike to 
those who are about to operate for the first time, and to those 
surgeons of experience who desire to keep themselves informed 
as to the progress that has been made in the various branches of 
Operative Surgery. 

The division of the work into a number of sections each 
written by a different author, necessarily involves some over- 
lapping of subjects and some diversity of opinion upon points 
of technique. Efforts have been made to prevent overlapping 
of subjects as far as possible by care in their distribution and 
by conference between the authors concerned, but no attempt 
has been made to harmonize conflicting views. Each author 
supports his individual opinions by the weight of his authority, 
and any discrepancies may be taken to represent the absence of 
unanimity on various minor points that is well known to exist 
among surgeons of all countries. 

The task of editing a work contributed to by so many writers 
might well appear to be an onerous one, but, owing to the 
jiromptitude, courtesy, and forbearance of all concerned, it has 
been a source of great pleasure, and the Editor’s most cordial 
thanks are tendered to all those who have devoted so much 
time and trouble to the work. 



PREFACE TO VOLUME III 

T he illustrations appearing in this volniiic are, witli 
few exceptions, original, and have been prepared by 
the artists direct from jjreparations, s|>ccimens, or 
original sketches. In preparing the illustrations tor Dr. New- 
man’s article, Mr. Maxwell, the artist, has been helped by some 
of those appearing in Sir Henry Morris’s well-known treatise 
upon the Kidney and the Ureter. Professor J . Albarran has 
kindly allow^ed Mr. Thomson Walker to copy three; illustrations 
(Figs. 247-9) appearing in his work. 

Mr. J. H. Montague, Messrs. Weiss, Messrs. Mayer and 
Meltzer, and Messrs. Down Bros, have been good enough to 
supply a number of blocks illustrating surgical instruments. 


September, 1909. 
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CHAPTER I 


OPERATIONS FOR THE REMOVAL OF TUBERCULOUS 
CERVICAL GLANDS 

In performing operations for tuberculous disease of the cervical 
glands an intimate knowledge of the anatomy of the neck is all-important. 
If the operator knows exactly where to expect each anatomical structure 
before it is exposed, he will know when he may use the knife freely and 
when he must use it cautiously. When all the group of glands which 
go to form the deep cervical chain are involved the operation is neces- 
sarily a tedious and arduous one, and whether it occupies two hours or 
only one will depend very largely on the anatomical knowledge of the 
operator. Lack of this knowledge is often responsible for unnecessary 
injury to important structures, for recurrence — due to incomplete removal 
of the disease — in short, for bringing into discredit an operation which 
is performed too seldom rather than too frequently, and which, more- 
over, is often too long postponed. It must be remembered, too, that the 
disease is generally much more extensive than the clinical appearances 
might lead one to suppose. The operation is by no means of the minor 
nature which the patient is unfortunately often led to believe. Besides 
the glands which are visibly and palpably enlarged there are almost 
invariably others situated more deeply, which, although smaller, are 
nevertheless diseased. 

SURGICAL ANATOMY 

Before proceeding to describe the various operations for the removal 
of tuberculous cervical glands it will be necessary to refer shortly to the 
anatomy of the various groups of glands, and to their relations to the 
more important structures which have to be dealt with in the course of 
the operation. Each group receives its lymphatics from definite regions, 
and by noting the position of the glands first involved the peripheral 
source of infection can often be discovered. The spread of the disease 
from one glandular group to another is due to the fact that the efferent 
lymphatics from one group form part of the afferent vessels going to the 
group situated proximal to it ; hence the disease may spread so as to 
involve the entire deep cervical chain. 

The following short account of the topography of the glandular groups 
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and the areas which drain into them is founded mainly on the work of 
Delamere, Poirier, and Cun^o. According to these authors, the glands of 
the head and neck are arranged into two main systems ; the one forms 
a circular chain at the junction of the head and neck, while the other 
consists of a right and left vertical chain, each of which descends undel 
the sterno-mastoid and accompanies the internal jugular vein from the 
base of the skull to the root of the neck. 

The pericervical glandular circle is made up of the following groups, 
placed in the following order from before backwards : the submental, 
the submaxillary, the parotid, the mastoid, and the occipital. 

The submental glands lie on the mylo-hyoid muscle between the anterior 
bellies of the digastric muscles. Sometimes they he nearer the jaw, at 
other times nearer the hyoid bone, and when in the latter situation they 
are referred to as the suprahyoid glands. They receive their lymphatics 
from the skin of the lower lip and chin, and from the mucous membrane 
of the tip of the tongue and the anterior part of the floor of the mouth. 
When tuberculous, they are rarely alone involved ; more frequently they 
are diseased along with the submaxillary glands. Their efferent vessels 
drain into the anterior group of the upper deep cervical glands on both 
sides of the neck ; hence it is not uncommon to find the glands in both 
carotid triangles diseased secondary to the submental glands. 

The submaxillary glands are confined to the digastric triangle. Like 
the preceding group they lie beneath the general envelope of cervical 
fascia. Those in front and behind the submaxillary gland are tucked 
up under cover of the mandible, the posterior set being closely related 
to the facial artery and to the junction of the facial with the anterior 
division of the temporo-maxillary (posterior facial) vein. For practical 
purposes, we must consider, along with the submaxillary group, the gland 
which lies on the outer aspect of the mandible in close contact with the 
facial artery. The submaxillary glands receive their afferent vessels 
from the anterior part of the face including the inner half of the con- 
junctiva and orbit, from the nose, from the mucous membrane of the 
mouth including the teeth and gums, and from the anterior part of the 
tongue. The efferent vessels drain into the same glands as the submental. 

Of the parotid lymphatic glands one or two (preauricular) lie just in 
front of the tragus, immediately beneath the parotid fascia. A number 
of others are scattered through the substance of the gland; they are 
separated from the submaxillary l 3 anphatic glands by the stylo-maxillary 
ligament. Along with these intraparotid glands are to be included a small 
group known as the superficial cervical or subauricular glands. These 
form a short chain which lies along the anterior border of the sterno- 
mastoid in contact with the commencement of the external jugular vein ; 
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when enlarged they form a swelling immediately below the auricle and 
fill u^ the space between the jaw and the mastoid process (see Fig. i, A). 
The parotid lymphatic glands receive their efferent lymphatics from the 



Fig. I. Tuberculous Glands removed from the Left Side of the Neck 
OF A Female aged Twenty-three. The mass was excised through two oblique 
incisions, an upper and a lower. A similar mass was removed from the right 
side of the neck by the j-shaped incision shown in Fig. 4. a, The superficial 
cervical (subauricular) group ; b, The upper anterior group, the gland indicated by 
the X being the tonsillar lymphatic gland ; c. The upper posterior group ; d, The 
lower anterior group ; the subsidiary cluster indicated by the * lay in front of the 
vertebral vein in close relation to the thoracic duct, from which it was separated ; 
E, The lower posterior (supraclavicular) group, the tail-like postero-inferior pro- 
jection of which dipped under the trapezius and clavicle and lay upon the upper 
digitation of the serratus magnus. 
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outer and middle ear ; from the skin of the frontal, parietal, and temporal 
regions ; from the eyelids, and probably also from the nasal fossae. *rheir 
efferent vessels descend to the deep cervical glands. When the superficial 
and deep parotid glands are the first group to become tuberculoys, the 
primary source of infection will generally be found to be inthemid^eear.*’ 
The anatomical structures of importance which have to be dealt with in 
removing the parotid lymphatic glands arc : the facial nerve, especially 
its cervico-facial division, the temporo-maxillary (posterior facial) and 
external jugular veins, and the external carotid artery ; the latter can 
generally be avoided, but the veins, which are more superficial, must be 
divided. 

The mastoid and suboccipital glands need not be specially referred to, 
as they are comparatively rarely tuberculous. 

By the teim deep cervical glands is included a broad chain of lymph 
nodes which is closely related to the internal jugular vein, and which 
stretches from the transverse process of the atlas to the root of the neck. 
The chain is in reality made up of subsidiary glandular groups, each of 
which receives its lymphatics from fairly well-defined areas. As already 
mentioned, the different groups are connected to one another by inter- 
vening lymphatic vessels. 

In the first place, the chain may be divided into an upper and a lower 
portion, the former situated above the level of the anterior belly of the 
omo-hyoid muscle, the latter below it. Each of these divisions is again 
subdivided into an anterior and a posterior chain. 

Of the four groups, the upper anterior (see Fig. i, b) is the most 
important, as it is here that the disease first manifests itself in the vast 
majority of cases. The reason for this predilection is due to the fact that 
this group of glands, in addition to receiving efferent lymphatics from 
the glands of the circular chain, receives also lymphatics directly from 
the naso-pharynx, including the faucial and pharyngeal tonsils — 
structures which are now known to provide the chief portals of entrance 
through which the tubercle bacilli reach the efferent l3miphatics. 
Wood, of Philadelphia, has succeeded in tracing the lymphatics from 
the tonsils directly into one of the glands of this group, namely, 
that situated a little below the angle of the jaw, under cover of the 
anterior border of the sterno-mastoid immediately below the posterior 
belly of the digastric. The relations of the deep surface of this gland 
are important. It lies upon the anterior surface of the internal 
jugular, in the angle between it and the common facial vein. It plays 
such an important rble in. tuberculous adenitis that Wood has, very 
properly, suggested that it should be specified as the tonsillar l3miphatic 
gland. In the great majority of cases it is the first gland in the neck to 



EXCISION OF THE CERVICAL GLANDS 


7 


show signs of tuberculous enlargement. With the assistance of Mr. Scott 
Carlhichael, the writer has removed and examined the tonsils in fifty 
consecutive cases in which this gland was tuberculous. Distinct histo- 
logicg.! evidence of tubercle was found in seven out of the fifty cases 

(14%). 

When the upper anterior deep cervical glands become enlarged they 
form a swelling which projects from beneath the sterno-mastoid forwards 
into the carotid division of the anterior triangle. The mass soon becomes 
adherent to the general envelope of deep cervical fascia, and if the disease 
be allowed to run its course the latter becomes perforated, with the result 
that a subcutaneous tuberculous abscess soon develops. By excising the 
glands before they become adherent to the fascia, not only are they easily 
shelled out, but the fascia itself may be preserved and sutured so as to 
prevent stretching of the cicatrix. The glands are also liable to become 
adherent to the digastric muscle and to the stylo-maxillary ligament ; 
the latter structure separates them from the submaxillary lymphatic 
glands. The most important adhesions, however, from the operator’s 
point of view, are to the common facial and internal jugular veins. 

Below the tonsillar lymphatic gland the infection generally tapers off 
by the development of a few small tuberculous glands which extend 
down the antero-external aspect of the internal jugular, as far as where 
it is crossed by the omo-hyoid muscle. While the majority of these 
glands are situated outside the carotid sheath, one or two are not in- 
frequently found between the sheath and the wall of the vein. The 
carotid sheath is not always such a definite structure as the anatomical 
textbooks would lead us to suppose. 

The upfer posterior group (see Fig. i, c) of deep cervical glands lies 
postero-external to the internal jugular upon the origins of the splenius 
and the levator anguli scapulae muscles. They arc smaller in size than the 
anterior group, but when enlarged they may form a swelling which projects 
across the posterior triangle as far as the trapezius. They are embedded 
in a quantity of fibro-fatty tissue which supports the spinal accessory 
nerve and the cervical plexus. When these glands arc tuberculous the 
spinal accessory nerve lies either superficial to the mass or more frequently 
traverses it. Wood has succeeded in demonstrating that the l3nnphatics 
from the pharyngeal tonsil, after piercing the posterior wall of the pharynx, 
pass downwards and outwards behind the sheath of the great vessels to 
enter the glands situated deeply, just below the tip of the mastoid process. 
This important anatomical fact serves to explain how it is that these 
glands are so frequently involved along with the upper anterior group. 

In aggravated cases of tuberculous cervical adenitis, the infection 
spreads downwards as far as the root of the neck so as to involve both 
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lower groups of the chain. The lower anterior group (see Fig. i, d) forms 
a somewhat narrow chain which is continued down the outer aspect of 
the internal jugular as far as its junction with the subclavian. Above the 
level of the omo-hyoid this chain is continuous with the upper anterior ^ 
jugular group, while below it comes into relation with the superior 
mediastinal glands. External to the jugular these glands lie upon the 
scalenus anticus (anterior) and the phrenic nerve. When diseased, the 
upper as well as the lower internal group of the deep cervical chain dip 
between the internal jugular and the prevertebral fascia, and when this 
occurs to an unusual degree the internal jugular vein may be pushed 
forward so as to occupy a much more superficial position than normal. 
Although the glands which form this lower internal group receive 
lymphatics directly from the larynx, trachea, oesophagus, and thyreoid 
gland, they are much more frequently infected by extension of the 
disease from the glands above rather than secondarily to the organs 
above mentioned. 

lower posterior group (see Fig. i,e) of deep cervical glands are 
continuous above with the upper-posterior group. Like the upper 
posterior group, they lie altogether behind the internal jugular vein, 
upon the levator anguli scapulae, the scalenus medius, and the brachial 
plexus. The lowest glands of the group, viz. the supraclavicular, are 
subdivided into a superficial and deep cluster by the omo-hyoid muscle 
and the middle layer of deep cervical fascia. 

GENERAL CONSIDERATIONS IN THE TECHNIQUE 

Before describing the technique of the individual operations for the 
removal of tuberculous cervical glands it may be well to draw attention 
in the first place to certain general considerations. 

The skin incision should not be unnecessarily long, 'but at the same 
time it should be long enough to give proper access to the disease. Suit- 
able retractors should be fr^ly used ; it is therefore an advantage to 
have a third assistant. 

As far as possible the incisions should be made parallel to the natiual 
creases and lines of cleavage of the skin, as the cicatrices which result from 
them show little or no tendency to stretch, whereas those placed vertically 
are very Uable to do so. If it be necessary to make a vertical incision it 
should be kept as far back as possible. The deep fascia should not be 
removed if it can be avoided ; by suturing it either independently with 
catgut, or along with the skin and platysma, it helps to prevent broadening 
of the cicatrix. 

When the glands form a continuous chain or a nodular cluster, they 
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should be removed as far as possible en masse. The knife should be carried 
well (town on to the glands, and in dissecting them out it should be kept 
close to them. When loose connective tissue intervenes between the 
^land% and the ' surrounding structures, blunt dissection may be em- 
ployed. This may be carried out either with the finger, with gauze, or 
, by the aid of special instruments, such as Kocher’s ‘ Kropfsonde ’ and 
C. H. Mayo’s dissecting scissors. The handle of the knife is rather a 
clumsy instrument for the purpose. If Cheyne’s dissector be employed 
it should be made with the curved end set back so that its extremity is 
in a line with the handle. When, however, the glands are more or less 
fixed and adherent they can be removed much more rapidly and safely 
by clean dissection with a well-sharpened knife, the edge of which should 
be kept directed towards the glands. The more experienced the operator, 
the less will he have recourse to blunt dissection. The writer would 
caution the inexperienced operator against drawing forward the glands 
and cutting blindly behind them with blunt-pointed scissors ; by this 
procedure either the common facial vein or the internal jugular is very 
liable to be injured. 

The forceps which are used for application to the glands during 
the dissection should possess toothed extremities. The writer prefers 
those introduced by Mr. Leedham Green. When it is necessary to make 
more traction on the glands the operator may use Kocher’s toothed 
artery forceps or one of the various forms of tissue-grip forceps. 
Fenestrated forceps, specially made for the purpose, are sometimes 
helpful, but when the glands are caseous they cire very liable to be 
ruptured. 

The assistant should keep the wound as dry as possible during the 
course of the operation, as it is important that the operator should see 
exactly what he is doing. The bleeding is distinctly less under chloro- 
form anaesthesia than under ether, but unfortunately toxic after-effects 
are much more liable to occur after the use of the former drug. If ether 
be used the head and shoulders should be elevated so as to prevent venous 
engorgement. With chloroform, on the other hand, the patient may be 
kept horizontal, with the field of operation opened out by allowing the 
head to fall back over a small sand-bag placed behind the neck. 

Drainage. The cervical glands cannot be removed without the 
division of many of the main lymphatic vessels of the neck. Hence a con- 
siderable quantity of lymph is mixed with the blood-stained exudate ; 
indeed, it occasionally happens that the former is so abundant as to amount 
almost to lymphorrhoea. It is advisable, therefore, to leave the drainage 
tube in position for three days. Except when the wound is in the pos- 
terior triangle, it is generally better to bring the tube out through a special 
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opening behind the sterno-mastoid rather than at the main wound, and 
it is advisable to stitch the tube to the skin rather than to transfix ft with 
a safety-pin — ^thc latter prevents the tube from slipping into the wound, 
but it does not prevent it from slipping out. The length and direction 
of the tube should be so arranged that it does not press on the internal 
jugular vein. Instead of a rubber tube some surgeons prefer to use a 
cigarette drain of gutta-percha tissue, or several strands of silkworm-gut. 

Closure of the wound. The suturing of the wound is a very important 
part of the operation, especially from the patient’s point of view, as the 
cosmetic result depends a good deal on the care with which it is done. 
To avoid the scars of the needle-punctures, some surgeons prefer to close 
the wound by means of a subcuticular suture, but if horsehair (or fine 
silkworm-gut) be used, and introduced with a fine needle, the cicatrices 
left by the skin-punctures become practically invisible. The writer prefers 
interrupted sutures to a continuous one, as the depth of the former can 
be varied more easily, and, moreover, they allow a certain amount of 
blood-stained serum to escape between them. The deep fascia may be 
brought together separately with catgut, or it may be sutured with 
silkworm-gut along with the skin and platysma. Superficial horsehair 
sutures are introduced between the main sutures so as to bring about 
very accurate apposition of the skin edges and prevent their inversion 
by the platysma. The disadvantage of applying a continuous suture 
while the edges of the wound are put on the stretch by a hook introduced 
at each extremity is, that when the hooks are removed the wound shortens, 
with the result that the stitch is slackened and the skin edges are very 
liable to become inverted. It is important to see that the head is brought 
into the natural position while the wound is being closed, otherwise its 
edges will not fit accurately. 

The dressing. In dressing the wound an abundance of sterilized gauze 
should be used, partly on account of the copious wdund exudate, and 
partly with the object of allowing the bandage to be firmly applied. 
Moreover, the dressing should extend far beyond the wound in all direc- 
tions, and the bandage should include the chest as well as the head and 
neck. When the wound involves, or extends down to, the root of the 
neck, care should be taken to see that the front and back of the shoulder 
are well covered. 

After-treatment. As regards the after-treatment, it is well to keep the 
patient recumbent for a few days with the head and shoulders slightly 
elevated. There is often some pain on swallowing for a day or two, and 
during this time solid food may have to be withheld. As a rule, it is 
better not to remove the stitches until the seventh day, and after doing so 
collodion may be applied to prevent the cicatrix from stretching. 
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EXCISION OF THE ANTERIOR GROUP OF UPPER DEEP CERVICAL 

GLANDS 

^ TJjis may be regarded as the typical operation for the early stage of 
disease of the deep cervical glands. The incision (see Fig. 2, b) extends in 
a line from the tip of the mastoid process cither to the hyoid bone or the 
pomum Adami, depending on the 
extent to which the disease has 

extended downwards along the \ 

internal jugular vein. The ad- 

vantage of this incision over one ^ 

parallel to the anterior border of 

the sterno-mastoid is that it lies ' \ 

parallel to the natural creases and 
lines of cleavage of the skin yi 

(Kocher); the resulting cicatrix, /A J 

therefore, shows no tendency to ^ 

stretch. The more the incision ' { \ 

approaches the vertical the greater / " \ 

is its tendency to stretch. The / \ 

length of the cicatrix should be » ^ \ 

proportional to the size of the 
glandular mass. The inexperi- 
enced operator generally adds to Fig. 2. Incisions for Removal of the 
his difficulties by making the Ckkvical Glands, a, Incision for removal 
. 11 • 1 of the submaxillary glands ; b, Incision for 

incision too small; it is only removal of the anterior group of the upper 

the moire experienced who should deep cervical glands ; c, Incision when the 
try to reduce the incision to a disease in the lower part of the posterior 
minimum. triangle is very extensive ; d. Incision for 

removal of the glands from the lower part 
of the posterior triangle in ordinary cases. 
The incision c or d may be used in con- 
junction with B when the entire vertical 
chain of deep cervical glands is involved. 


The upper part of the external 

jugular vein and the great auricu- xhe incision c or d may be used in con- 
lar nerve, which lies immediately junction with b when the entire vertical 
behind it, are exposed at the chain of deep cervical glands is involved, 

upper end of the wound. The 

former is divided between forceps, and it may be necessary also to 
divide the nerve. In reflecting the flaps, the operator should keep 
close to the deep fascia so as to include the platysma and the whole 
thickness of the superficial fascia. The deep fascia is divided along 
the anterior border of the sterno-mastoid, and the latter is then freed 
and dissected backwards off the glands vmtil the spinal accessory 
nerve is exposed. The nerve is accompanied by the superior sterno- 
mastoid artery, a branch of which is generally divided before the 
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nerve is actually exposed, so that the operator is warned of its close 
proximity. The nerve is freed by slitting up the fascia which lorms 
the posterior layer of the sheath of the sterno-mastoid. The superficial 
aspect of the glandular mass is laid bare by dividing the cervical ^fascia 
which roofs over the carotid division of the anterior triangle in front of 
the sterno-mastoid. Tlic glands are then seized with forceps and drawn 
forwards so as to facilitate their separation from the deeper structures. 
The best way to avoid injury to the common facial and internal jugular 
veins is to keep the edge of the knife directed towards the glands. 

It is a matter of no great importance whether the glands be freed 
from abo\'e downwards or from below upwards. It will generally be 
found most convenient to begin the deeper part of the dissection at 
whichever edge of the mass is most accessible, as each structure exposed 
is a guide to the position of those adjacent to it. When the deep dissec- 
tion is begun anteriorly, almost the first structure of importance which is 
encountered is the common facial vein, to which the tonsillar lymphatic 
gland is generally more or less adherent. At the upper part of the 
mass is the lower part of the parotid, the deep landmark being the posterior 
belly of the digastric, immediately below which is the internal jugular 
vein covered by its sheath. If it be decided to dissect the glands 
off the jugular from below upwards, the latter should be deliberately 
exposed below the diseased glands. For this purpose the lower edge of 
the wound must be well retracted so that the deep cervical fascia may 
be divided as low down as possible. If tlie glands be not adherent 
to the sheath of the internal jugular, their separation is a simple matter. 
The methods of dealing with the vein when the glands are adherent will 
be referred to later. 

Having freed the glands from the common facial and internal jugular 
veins, the latter is retracted forwards and the small glands behind and 
external to it are removed ; they are situated deepl]^ on the origins of 
the splcnius and levator anguli scapulcC muscles. To remove them the 
sterno-mastoid is retracted well backwards and the spinal accessory 
nerve is hooked aside. These glands, though small, are frequently 
tuberculous, and failure to remove them is often responsible for recur- 
rence of the disease. 

All bleeding having been carefully arrested, a small rubber drainage 
tube is drawn through a puncture opening made at the posterior margin 
of the sterno-mastoid opposite the lowest part of the wound. The tube 
should be directed upwards and inwards from the opening, and care 
should be taken to see that it does not press on the jugular ; its inner 
extremity should reach to just behind the vein. The suturing and 
after-treatment of the wound have already been referred to. 
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Fig. 3. The Upper Deep Cervical Glands. Dissection to show the relations 
of the various anatomical structures met with in cxcisiiifj the upper deep cervical 
glands by the typical oblique incision extending from the posterior border of the 
mastoid process to the upper border of the thyreoid cartilage. A portion of the 
external jugular vein has been resected and the lower part of the ])arotid gland 
has been hooked upwards to show the inframandibular branch of the facial nerve ; 
the anterior border of the sterno-mastoid has been retracted so as to expose the 
spinal accessory nerve and the accompanying superior sterno-mastoid vessels ; 
the tonsillar lymphatic gland is well seen, occujjying the angle between the common 
facial and internal jugular veins ; the process of deep cervical fascia has been split 
to show the submaxillary salivary gland, a, Sterno-mastoid ; b, b. External 
jugular vein ; c. Tonsillar lymphatic gland ; d. Great auricular nerve ; ic, Spinal 
accessory nerve and superior sterno-mastoid vessels ; f. Upper posterior deep 
cervical glands ; g. Internal jugular vein ; h, Upper anterior deep cervical 
glands ; k, Ramus communicans collo-mandibularis ; l, Common facial vein ; m. 
Submaxillary salivary gland ; n, Stylo-maxillary ligament; o, Platysma; p, Facial 
vein ; q, Inframandibular branch of the facial nerve ; R, Anterior temporo-maxil- 
lary vein ; s, Parotid gland. 
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EXCISION OF BOTH POSTERIOR AND ANTERIOR GROUPS OF 
UPPER DEEP CERVICAL GLANDS 

Here the mass extends backwards into the posterior triangle as< 
well as forwards in front of the sterno-mastoid. By pushing the tumour 
backwards its outline will be seen to extend upwards as far as the tip 
of the mastoid process and backwards as far as the trapezius. The 
lower limit of the tumour generally tails off into a chain of glands which 
extends for a variable distance under and behind the posterior border 

of the sterno-mastoid. When the 
glands are large and softened, the 
muscle often produces an oblique 
constriction across the tumour. 

The incision which has been 
recommended above for the re- 
moval of the anterior group of 
glands, even if carried to its full 
length, does not give sufficient 
access to the glands which occupy 
the posterior triangle. A long 
incision parallel to the sterno- 
mastoid and midway between its 
anterior and posterior borders 
would suffice, but the resulting 
scar would be conspicuous. A very 
satisfactory plan of dealing with 
such a mass of glands is to reflect 
a flap downwards and forwards 
off the tumour by means of an inverted J-shaped incision. The upper 
limb of the incision extends from about opposite the tip of the hyoid 
bone upwards and backwards to a finger’s breadth below the angle of 
the jaw, thence in a curve directed across the upper part of the sterno- 
mastoid, behind which it descends vertically for a variable distance, 
depending on the extent to which the disease has extended downwards. 
The highest part of the curve reaches to just below the tip of the mastoid 
process. The descending or vertical limb is generally placed at, or a 
little in front of, the anterior border of the trapezius (see Fig. 4). The great 
advantage of this incision is that it gives free access to the glands in both 
triangles, and that it allows the anatomical structures in the field of 
operation to be clearly exposed to view. The upper limb of the incision 
is in the line of cleavage of the skin, and leaves therefore a fine cicatrix 



Fig. 4. Incision fok Removal of 
THE Entire Chain of Deep Cervical 
Glands. 
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in the direction of the natural creases of the neck. The vertical limb 
is far ^enough back to be to a large extent hidden from view. The only 
conspicuous part of the incision is the middle portion which is curved 
across the upper part of the stcrno-mastoid. In cases in which the 
cosmettc result is a matter of great importance, the middle portion of 
the incision may be omitted, but in this case the anterior oblique portion 
of the incision should extend back to the tip of the mastoid process, 
while the posterior incision sliould extend up to a little behind the root 
of the same process. The access is, of course, not so free as it is by the 
flap incision, but by making the two wounds communicate under the 
sterno-mastoid, the disease can all be removed. 

The steps in the dissection for the removal of the anterior group of 
glands are the same as above described. In removing the posterior group 
the posterior border of the sterno-mastoid is freed, after which its deep 
surface is dissected off the glands and the muscle is retracted well 
forwards. Before this can be done efliciently, it is generally necessary 
to divide the posterior fibres of the muscle just below their insertion. 
While the edge of the muscle is being freed, a careful search is made 
for the spinal accessory nerve, which becomes superficial about the 
middle of the posterior border of the muscle. The nerve is much mon^ 
liable to be injured after rather than before it has pierced the muscle. 
When the nerve has been found, it should be freed in both directions 
.so that it may be hooked either upwards or downwards as may be required. 
Behind the sterno-mastoid it is generidly superficial to the glands, while 
before it pierces the muscle it frequently traverses them. Having freed 
and- retracted the sterno-mastoid and the spinal accessory, the next 
step is to define the po.sterior limit of the mass, and then to dissect it 
from behind forwards off the splenius and levator anguli scapuhe muscles 
until the posterior aspect of the internal jugular is exposed. In doing 
this the knife may be carried boldly down to the muscles, as, apart from 
the spinal accessory nerve, there are no structures to be avoided. Not 
infrequently the glands will be found to have pushed their way into 
the septum between the splenius and the levator anguli scapulre muscles. 
The superficial branches of the cervical plexus, namely, the small occipital, 
the great auricular, the transverse and descending superficial cervical 
nerves, may all be divided if necessary, as they are all purely sensory. 
The resulting anaesthesia is largely recovered from. The branches from 
the third and fourth cervical nerves to the trapezius should, if possible, 
be spared. By completely undermining the sterno-mastoid and retracting 
it forwards and backwards, the deeper parts of the two dissections are 
thrown into one. 

Whether the flap metliod or two separate incisions be employed, 
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a single drain is usually sufficient ; it should be introduced at the lower 
part of the vertical wound. i 

When the disease, in addition to involving both groups of upper deep 
cervical glands, implicates also the lower posterior group as far as the 
clavicle, the operation is practically the same as above described, with 
the addition that the supraclavicular glands have to be removed as well. 
Here, again, either the single J-shaped incision or two separate incisions 
may be employed ; in either case the vertical incision is prolonged 
down to, or (iven a little below, the clavicle, which it reaches either at 
its middle or at the junction of its middle and upper thirds (see Fig. 4). 

EXCISION OF THE ENTIRE CHAIN OF DEEP CERVICAL GLANDS 

When the disease has advanced so as to involve all the groups which 
go to form the deep cervical chain the tumour-like mass extends from the 
mandible and mastoid process down to tlie clavicle. In aggravated 
cases the mass broadens out at the root of the neck so as to extend inwards 
behind the lower part of the sterno-mastoid as well as outwards and 
backwards under co\'er of the clavicular origin of the trapezius. In a case 
of this kind the best cosmetic result is got by dissecting out the whole 
mass through two long oblique incisions. The upper incision extends 
from an inch behind the tip of the mastoid process obliquely downwards 
and forwards to the thyreoid cartilage (see Fig. 2 , b). The lower incision, 
which begins at, or a little external to, the middle line of the neck, one 
inch above the suprasternal notch, passes obliquely upwards, outwards, 
and backwards, to end a little behind the anterior border of the trapezius, 
about two inches above the clavicle (see Fig. 2 , d). In a neck of average 
length there is usually no great difficulty in throwing the deeper parts of 
the two dissections into one. In the case of a long neck, however, and 
when there is no narrowing of the mass at the centre of the neck, the 
lower incision should be angular. The anterior limb is placed almost 
horizontally about a finger’s breadth above the clavicle; the posterior 
limb passes upwards parallel to the anterior border of the trapezius as 
far as its middle, or higher if necessary. The angle between the two 
limbs is rounded (see Fig. 2, c). By this incision a triangular flap is 
reflected upwards and forwards off the lower half of the tumour. The 
dissection through the upper incision has already been described ; it 
should be carried as far down the neck as possible so as to enable the 
upper mass of glands to be removed down to the level at which the 
internal jugular is crossed by the anterior belly of the omo-hyoid muscle. 

The lower dissection mwst now be described in detail. If the oblique 
incision be used, the edges of the wound must be undermined so as to 
enable the flaps to be reflected as far as possible off the glands, the one 
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upwards, the other downwards. In doing this the descending superficial 
cervicftl nerves are, of course, divided. Owing to the pressure of the 
glands on the internal jugular, the lower part of the external jugular 
vein is often considerably dilated ; it must therefore be carefully isolated 
Snd divided between two ligatures; these should be applied just before it 
^ pierces the cervical fascia at the posterior border of the sterno-mastoid, 
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Fig. 5. The T.ower Deep Cervical Glands. Dissection to show the relations 
of the various anatomical structures met with in excising the lower posterior group 
of deep cervical glands by the lower oblique incision. The lowest and most super- 
ficial glands of this group have been removed to show the deeper structures. 
A, Lower posterior group of deep cervical glands ; h. Levator aiiguli scapulae ; 
c. Trapezius ; d, External jugular vein ; e, Omo-hyoid ; f, Supraclavicular 
lymphatic glands ; g, Clavicle ; ii, Suprascapular vessels ; i, Sterno-mastoid. 


a little above the clavicle. After reflecting the superficial structures off 
the lower part of the sterno-mastoid muscle, its posterior border is freed 
as high up as possible ; and in order to reach the anterior limit of the 
mass it will generally be necessary to divide more or less of the clavicular 
fibres of the muscle a little above the clavicle. The lower edge of the 
wound is retracted downwards and backwards so as to expose the clavicle 
and the lower half of the anterior border of the trapezius. In freeing 
this muscle from the lower and posterior limit of the mass, care should 
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be taken not to injure the spinal accessory nerve; it should be freed 
in the whole of its course across the posterior triangle, so that It may 
be retracted out of the way. If the branches of the third and fourth 
cervical nerves to the trapezius can also be dissected free, so much the 
better ; not infrequently, however, it is impossible to preserve them. 

When the lower and posterior angle of the chain extends downwards 
and backwards for a considerable distance under cover of the clavicular 
origin of the trapezius, it may be necessary to divide some of its fibres 
transversely. In dissecting the mass up from tlie deeper structures 
it is best to begin from below by dividing the general envelope of deep 
cervical fascia immediately above the clavicle. When this has been 
done, the finger or a blunt dissector is passed beneath the lower edge 
of the mass, which is then dissected upwards off the posterior belly of 
the omo-hyoid and the middle layer of the cervical fascia. By dividing 
the fascia the omo-hyoid may be completely freed and retracted out 
of the way, but when the glands are very adherent it must be removed. 
The next step consists in retracting the clavicular portion of the 
trapezius and dissecting out the glandular prolongation wliich extends 
downwards and backwards behind the outer third of the clavicle ; this 
can often be done to a large extent with the finger aided by blunt- 
pointed scissors. The glands are here embedded in a quantity of fatty 
cellular tissue w’hich contains a plexus of veins large enough to necessitate 
the application of artery forceps. Posteriorly the glands lie upon the 
upper digitations of the serratus magnus and the posterior thoracic 
nerve ; the latter lies under the fascia, and is, therefore, protected from 
injury. 

Having got well behind tlie glands,’ both inferiorly and posteriorly, 
the next step is to dissect the chain upwards off the brachial plexus 
and the scalenus medius. In doing this the transversalis colli artery 
and vein are divided, but the brachial trunks, including the supra- 
scapular nerve, which springs from the junction of the fifth and sixth 
cervical nerves, are not likely to be injured, as they are covered by the 
continuation outwards of the prevertebral layer of deep cervical fascia. 
The nerve to the rhomboids, and the two roots of the posterior thoracic 
nerve, lie still deeper, behind the scalenus medius. When the upper 
wound is nearly reached the glands situated beneath the bridge of soft 
parts are brought within reach by pushing them downwards with two 
fingers introduced into the upper wound. The ascending cervical branch 
of the inferior thyreoid artery is generally divided at this stage of the 
operation. 

The final stage of the dissection consists in the removal of the lower 
and anterior group of the chain, the anatomical relations of which are 




Fig. 6. Further Stage of the Dissection shown in the previous Figure. 
To illustrate the relations of the various structures met with in excising the anterior 
as well as the posterior group of the lower deep ccrvica.1 glands by an incision extend- 
ing obliquely backwards and slightly upwards from immediately above the inner 
end of the clavicle. The clavicular origin of the sterno-mastoid has been divided 
and thrown upwards, while the omo-hyoid has been freed and retracted upwards ; 
a portion of the external j ugular vein has been resected, a. Nerve to the levator 
anguli scapulae ; n. Branch from the cervical plexus to the trapezius ; c, T-evator 
anguli scapulae ; d, Spinal accessory nerve ; e. Superficial cervical artery ; f. 
Nerve to the rhomboids ; G, Trapezius ; H, Posterior scapular artery ; i, Serratus 
magnus ; k, Suprascapular nerve ; l. Posterior thoracic nerve ; M, Suprascapular 
vein ; n, Subclavian artery ; o. Seventh cervical nerve ; p. External jugular 
vein ligatured ; q, Suprascapular artery ; r. Subclavian vein ; s. Vertebral vein ; 
T, Anterior communicating vein ; u. Anterior jugular vein ; v, Sterno-hyoid ; w, 
Descendens hypoglossi ; x, Sterno-thyreoid ; y, Sterno-mastoid ; z. Internal jugular 
vein ; I, Inferior thyreoid artery ; 2, Scalenus anticus ; 3, Phrenic nerve ; 4, 
Transversahs colli artery ; 5, External jugular vein ; 6, Sixth cervical nerve ; 
7 * Fifth cervical nerve ; 8, Scalenus medius ; 9, Omo-hyoid. 
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important. In front of these glands are the clavicular portion of the 
sterno-mastoid, the middle layer ol deep cervical fascia, and tht? outer 
part of the sterno-hyoid and stemo-thyreoid muscles ; posteriorly they 
rest upon the internal jugular vein, the scalenus anticus, and the phrenic 
nerve. To gain access to them the posterior border of the sterno-mastoid 
muscle must be retracted well forwards, and, if necessary, more or less 
of its clavicular fibres should be divided close to their origin from the 
clavicle. The anterior belly of the omo-hyoid is freed from the jugular 
sheath and retracted upwards. After dividing the middle layer of the 
cervical fcascia the glands themselves are exposed. There is usually no 
difficulty in getting below them, and in dissecting them upwards off the 
lower part of the internal jugular, the scalenus anticus muscle, and the 
phrenic nerve. There is no fear of injuring the nerve, as it lies behind 
the fascia covering the muscle. The fascia is a prolongation outwards 
of the pre vertebral fascia. Not infrequently this chain of glands dips 
behind the lower part of the internal jugular, and when this is the case, 
great care should be taken to keep the edge of the knife as close to the 
glands as possible. Neglect of this precaution may result in a w^ound 
of the internal jugular vein^ the vagus, or the thoracic duct. 

On more than one occasion the writer has found a subsidiary chain 
of diseased glands lying internal to the scalenus anticus, between the 
inner edge of the internal jugular vein and the vertebral vein. These 
glands are important because they lie in close . relation to the thoracic 
duct, which arches outwards behind the lower part of the internal 
jugular vein between it and the vertebral vein. To remove them, the 
lower part of the jugular is retracted inwards, while the glands themselves 
are carefully peeled off the vertebral vein. If possible, blunt dissection 
should be substituted for the knife, but if this does not suffice, great care 
should again be taken to keep the edge of the knife directed against the 
glands. In a case operated on recently by the writer, in which these 
glands were diseased, the thoracic duct was clearly exposed and avoided. 
It lies in a quantity of loose cellular tissue, and, being itself very elastic, it 
is easily pushed aside. Some little trouble may be occasioned by the 
division of a vein close to its junction with the vertebral vein. 

As regards drainage, when two oblique incisions are employed, the 
upper wound is drained by a tube pulled beneath the sterno-mastoid 
through a puncture opening made midway between the posterior portions 
of the upper and lower incisions. The lower wound is drained by a tube 
placed horizontally across the root of the neck and brought out at a 
puncture opening a little, above the junction of the upper and middle 
third of the clavicle. If the disease extends far back under cover of 
the trapezius the opening for the tube may be made still further back 
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through, instead of immediately in front of, the fibres of the trapezius. 
Whenithe lower incision is angular, the upper wound may be drained by 
bringing the tube out at the upper extremity of tlie vertical limb of the 
lower wound, while the latter is drained by a tube brought out either at 
fhe angle of the incision or through a separate opiuiing placed further 
back. In many cases when the upper wound is large, to make sure 
of efficient drainage, the writer frequently inserts a very small, almost 
capillary, drainage tube into the main wound bc;tw(,^en two of the 
stitches; the lumen of the tube, although small, is sufficient to allow of 
the escape of the early serous exudation, while its presence leaves no 
trace in the cicatrix. 

EXCISION OF THE SUBMENTAL GLANDS 

When the submental glands arc alone diseased they may be removed 
either through a vertical median incision extimding from the symphysis 
menti to the hyoid bone, or through an incision parallel tr) and a little 
below the lower margin of the mandible. Unless the glands form a 
distinct vertical chain, the latter incision is to be preferred ; it leaves 
a better cicatrix, and if the glands in the anterior part of the digastric 
triangle are found to be diseased, they can be got at by prolonging the 
incision outwards. Tributaries of the anterior jugular veins are divided 
in the superficial fascia. The glands are expost‘d as soon as the general 
envelope of deep cervical fascia is split ; indeed, they are geiuually adherent 
to it. There are no important structures to be avoided, so that the glands 
may be dissected boldly off the anterior bellies of the digastrics and 
the intervening portions of the mylo-hyoid muscles. Occasionally the 
glands are so firmly adherent to one of the digastrics that a portion 
of the muscle may have to be removed. One or two muscular branches 
of the submental arteries will probably require to be ligatured. 

EXCISION OF THE SUBMAXILLARY GLANDS 

To remove the submaxillary group an incision is made from a point 
about a finger’s breadth below the angle of the jaw forwards to a point 
midway between the symphysis menti and the hyoid l)one. Between 
these two points the incision should curve downwards to the level of 
the tip of the great cornu of the hyoid bone, so as to avoid dividing 
the inframaxillary branch of the facial nerve. The posterior extremity 
of the incision is in front of the external jugular vein, but the anterior 
jugular is divided at the anterior part of the wound. The glands are 
exposed as soon as the general envelope of deep cervical fascia is divided. 
They lie partly below and partly under cover of the mandible. The best 
plan is to dissect them in the first instance from below upwards off the 
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digastric and stylo-hyoid muscles, and then off the hyoglossus and the 
posterior part of the mylo-hyoid. The glands arc so intimately lelated 
to the superficial portion of the submaxillary salivary gland that its 
removal is generally necessary. The hypoglossal nerve and ranine vein 
are bound down to the hyoglossus by the fascia which covers it, so that 
unless the glands arc exceptionally adherent there is little danger of 
injuring them ; the vein, however, may be wounded unless the knife 
be kept close to the glands. In dissecting forwards the posterior glands 
of the chain from the stylo-maxillary ligament, which separates them 
from the parotid gland, the anterior trunk of the temporo-maxillary 
vein is isolated and divided between forceps. When the glands are being 
separated from the mandible, the facial vessels are generally divided ; the 
vein lies superficial to the submaxillary gland, while the artery is embedded 
in a groove on its deep surface. In front of the submaxillary salivary 
gland the lymph glands lie on the mylo-hyoid muscle, and here one or 
two of them are often hidden away in a pocket under cover of the 
mandible, to which they may be adherent. In removing them the 
submental branch of the facial artery is generally divided, but by keeping 
close to the glands the mylo-hyoid branch of the inferior dental nerve 
may often be avoided. Anteriorly, the chain is in contact with, and 
often adherent to, the anterior belly of the digastric muscle. The 
sublingual salivary gland, the lingual nerve, and the terminal portion 
of the hypoglossal are all protected from injury by the mylohyoid 
muscle. When the glands which extend up under cover of the angle 
of the jaw have become firmly adherent to the stylo-glossus muscle and 
the stylo-maxillary ligament, there may be some difficulty in securing 
the facial artery and the temporo-maxillary vein. The difficulty may 
be overcome by prolonging the incision further back so as to free more 
of the posterior belly of the digastric, which is then well retracted down- 
wards and backwards. The wound may be drained ^by placing a small 
tube in the main incision ; sometimes, however, it is more convenient 
to bring the tube out through a special puncture below the incision. 

When the infection proceeds from the anterior part of the mouth 
it is quite common to find the submaxillary glands involved on both 
sides, in which case both submaxillary triangles should of course be cleared 
at the same operation. 

When the suhmaxillary glands are involved along with the deep cervical 
glands on the same side, the J-shaped incision already described for the 
removal of the deep cervical chain (see Fig. 4) is employed, being modified 
merely to the extent of carrying the submaxillary limb to a point midway 
between the symphysis menti and the hyoid bone. By this incision the 
skin is reflected downwards and forwards off the side of the neck in the form 
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of one large triangular nap. Or a T-shaped incision may be employed, one 
limb extending along the posterior border of the sterno-mastoid, the other 


from the junction of the upper 
and middle third of this incision 
•obliquely upwards and inwards to 
a little above the middle of the 
hyoid bone. By this combination 
of incisions two flaps arc dissected 
off the neck, the one upwards and 
forwards towards the mandible, 
the other downwards and forwards 
towards the middle line. When 
only the upper part of the deep 
cervical chain is involved along 
with the submaxillary group, the 
disease can be removed through 
a single oblique incision, extending 
from a little behind the base of the 



mastoid process to the hyoid bone. 

By retracting tlie lower edge of 7- Incisions fok Ukmovai. of 

the wound well downwards, the cervical Glands. 

glands may be removed down to 

where the internal jugular is crossed by the anterior belly of the omo- 
hyoid muscle. 


OPERATIVE PROCEDURES WHEN THE DISEASE IS 
COMPLICATED WITH ABSCESSES AND SINUSES 

When one or more of the glands of a diseased group have softened and 
formed a caseous abscess a radical operation should still be performed, 
and an endeavour should be made to remove all the disease without 
rupturing or opening into the abscess. Should the abscess be unavoid- 
ably opened, all the caseous pus should be squeezed out and wiped away 
at once, so as to reduce the soiling of the wound to a minimum. 
In some cases it is an advantage, before proceeding with the dissection, 
to curette the softened gland, and swab it out with pure carbolic 
acid. In consequence of the periadenitis which generally results from 
the suppuration, the gland capsules often become very adherent to 
the surrounding structures. Fortunately, however, the worst adhesions 
are generally between the glands and the structures supiaficial to 
them, namely, the cervical fascia and the sterno-mastoid. After these 
have been dealt with there is often comparatively little difficulty 
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in separating the glands from the deeper structures, namely, from 
the internal jugular vein, from the digastric, and from the nvascles 
forming the floor of the posterior triangle. In cases in which a radical 
excision seems at first to be almost impossible, with care and perseverance 
all the disease may often be removed and a clean dissection left. *Some-* 
times, however, the capsule of a deep suppurating gland has become so 
firmly adherent to the internal jugular that it is impossible to dissect 
it off. The operator must then either resect a portion of the vein or 
leave behind the adherent portion of the capsule. The latter plan is 
generally permissible, provided the portion of the capsule left is well 
curetted and treated with pure carbolic acid. 

When the caseous process has spread through the glands and infiltrated 
the upper half or so of the sterno-mastoid muscle, the diseased portion 
must be removed along with the glands. At the close of the operation 
the divided end of the muscle should be stitched with interrupted 
catgut sutures either to the levator anguli scapulae or to the scalenus 
medius, depending on the amount of muscle removed. In cutting 
across the muscle it is well to do so obliquely so as to leave the 
anterior border longer than the posterior; the advantage of this is 
that a greater extent of the internal jugular vein will be overlapped 
by the muscle. 

Unfortunately, it often happens that the disease is allowed to progress 
until the caseous abscess into which the gland has become converted 
has become adherent to, and ruptured through, the general envelope 
of deep cervical fascia. The perforation of the cervical fascia is soon 
followed by the development of a subcutaneous abscess. In such a 
case it is important to operate before the skin itself becomes involved. 
It is the reverse of good surgery to limit the operation to curetting the 
abscess in the hope that the glandular mischief which has given rise 
to it will subside. The result of such a procedure ijj generally to leave 
the patient with a persistent sinus. It is this kind of surgery which 
brings the operative treatment of cervical glands into disrepute. The 
proper way to deal with silch a case is to lay open the abscess freely by 
whatever incision is best adapted for the removal of the subjacent glands. 
If the skin over the abscess be already involved, the incision should not 
be carried through the diseased area of skin, as that only serves to 
encourage the formation of a tuberculous cicatrix. The better plan is 
to curve the incision downwards so as to skirt the margin of the involved 
skin. The flap is then dissected up, and the anterior wall of the abscess 
is clipped or scraped away from the flap, and some iodoform-bismuth 
paste is rubbed into the raw surface. The floor of the abscess, which 
is formed by the deep fascia, is treated in the same way. The opening 



WHEN COMPLICATED WITH ABSCESSES AND SINUSES 25 

• 

leading from it into a subjacent gland is investigated, and, if necessary, 
the sinus and the cavity into which it leads an^ curetted and swabbed 
out with pure carbolic acid. The deep fascia is then cautiously divided 
at whatever part leads most safely to the exposure of tlie glands, w’hich 
•are dissected out in the usual way. As already stated, the adhesions 
are less troublesome in the depth of the wound than they ani towards 
the surface. After freeing and retracting the sterno- mastoid muscle, 
the two most useful landmarks to make for lire the posterior belly of the 
digastric and the internal jugular vein. It is often a good plan to 
make sure of the whereabouts of the latter by didiberately exposing it 
in the first instance below the level of the diseased glands. The common 
facial vein is also a useful guide, but in the cases lierii referred to the 
glands are generally so adherent that its division is often unavoidable. 

If the skin over the subcutaneous abscess be so involved by the sub- 
jacent tubercle that it is j)ast recovery tlie incision must be so planned 
as to excise it. It may be included in luther an (dliptical or a triangular 
incision, both of which are inad(^ to form part of tlu^ main incision for the 
removal of the diseased glands. If the area of skin remo\a^d be not too 
large, the wound can generally be closed by frec*!}^ undermining th(i Haps; 
if, on the other hand, this cannot be done, the i)art of the wound which is 
left open is either stuffed with iodoform gauze* or utilized for drainage. 

When persistent sinuses are present the}" aw, practi('ally always due 
to the presence of a caseous gland, or glands, under tlui cervical fascia. 
Not infrequently the sinus owes its persistencii to tlie remains of a single 
tuberculous gland capsule. Here, just as in the case, of the subcuta- 
neous abscess, it is seldom advisable to limit the oj)erative treatment to 
scraping the sinus. Such treatment may cause the sinus to heal uj) for a 
time, but the cure is seldom permanent. Tlie proper course to adopt is 
to excise the diseased gland, or glands, along with the sinus. Before com- 
mencing the dissection the latter should be scraped and thoroughly dis- 
infected with pure carbolic acid. If more than one sinus exists some 
ingenuity may be called for in planning tlie most suitable incisions. 

OPERATION FOR RETROPHARYNGEAL ABSCESS 

The retropharyngeal abscess of glandular origin lies in front of 
the prevertebral fascia, whereas that which occurs secondary to 
spinal caries lies behind it. TIk^ glandular abscess originates in 
one of the lymphatic nodes which lie in the cellular space bounded 
anteriorly by the fibrous envelope of the pharynx, posteriorly by the 
prevertebral fascia, and laterally by the lateral pharyngeal fascia, which 
forms the inner wall of the carotid sheath. There are generally one or 
two of these glands situated on eitlier side of the middle line, opposite 
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the upper two cervical vertebrae. They receive efferent lymphatic 
vessels from the naso-pharynx. When suppuration occurs in cme of 
these glands the abscess pushes the posterior wall of the pharynx forwards 
so as to form a distinct fluctuating swelling on one or other side of the 
middle line. The spinal abscess, on the other hand, generally crosses the* 
middle line. Unless the posterior wall of the pharynx has become so 
thin that perforation is imminent, the abscess should be opened from 
the neck. This is a simple enough matter when the upper deep cervical 
glands are also tuberculous. After these glands have been removed 
the internal jugular vein is freely exposed, so that to reach the wall of 
the abscess all that is necessary is to retract the vein forwards and inwards 
along with the carotid vessels. After the abscess has been opened, 
its cavity is curetted, care being taken not to perforate the wall of the 
pharynx. Some sublimated iodoform-bismuth paste is applied to the 
cavity, which is stuffed with a strip of iodoform gauze, one end of 
which is brought out at the wound in the neck. If the gauze strip 
does not give sufiicient drainage, a tube may also be introduced. 

When, however, the retropharyngeal abscess is the only manifesta- 
tion of the tuberculous disease in the neck, a careful and definite open 
dissection must be made to reach it. In the spinal cases the abscess 
is best reached through an incision made along the posterior border 
of the sterno-mastoid (see Vol. II, p. 42). In the retropharyn- 
geal glandular abscess, however, the abscess is more easily reached 
through an incision almost parallel to its anterior border. After splitting 
the cervical fascia the sterno-mastoid is retracted well backwards, the 
posterior layer of its sheath is divided, and the spinal accessory nerve 
is freed and retracted upwards and backwards. The chain of small 
lymphatic glands which lies posterior to the internal jugular vein is 
then removed, after which the vein and its sheath are retracted forwards. 
The posterior belly of the digastric muscle is freed and retracted upwards 
and forwards. If there be any doubt as to whether the wall of the abscess 
has been reached, a gag should be placed in the mouth and an assistant 
should introduce his forefinger and make pressure on the abscess so 
as to cause it to bulge into the depth of the wound. The abscess is 
carefully opened either by a small incision or by perforating its wall 
with sinus forceps (or with a pair of Kocher’s artery forceps), the opening 
being enlarged by separating the blades (Hilton’s method). The cavity 
of the abscess is then treated as above described. The wound is sutured, 
an opening being left for the gauze strip with which the abscess is lightly 
stuffed. The dressing is not disturbed until the third or fourth day, 
when a fresh strip of iodoform gauze is introduced. At the next dressing 
the stitches and gauze are removed and the opening is allowed to close. 
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COMPLICATIONS OCCURRING DURING OPERATIONS UPON 
TUBERCULOUS CERVICAL GLANDS : RESULTS 

Injuries to veins. When the glands ha\'e become adlierent 
considerable difficulty is often experienced in dissecting them off the 
internal jugular vein. As long as the adhesions are outside the sheath, 
the latter may be stripped off the vein along with tin? glands, and this 
can often be done by blunt dissection. When it is necessary to use 
the knife, the glands should be seized witli tootlied forceps and pulled 
away from the vein, while the edge of the knife, which should be as sharj) 
as possible, cuts cautiously towards the glands. With each touch of 
the knife, the vein will be seen to fall away from tlu? gland. When, 
on the other hand, the sheath is firmly adherent to the jugular as well 
as to the glands, a portion of the vein must be rese('ted. The vein is 
in the first place isolated and divided between two ligatures below the 
adherent glands, after which there is generally no difficulty in stripping 
it and the glands from below upwards off the carotids, the vagus, the 
sympathetic, and the prevertebral fascia. Some difficulty, however, 
may be met with in exposing and ligaturing the \’ein above the 
adherent glands. To do this the digastric muscle* must be freed and 
retracted well upwards; and if the glands which extend upwards 
behind it are firmly adherent to it, a portion of tiui muscle must be 
removed. When, as is generally the case, tlie uj)per ligature has to 
be applied above the entrance of the common facial vein, the latter 
must also be ligatured. The advantage of ligaturing the jugular in the 
first instance below the glands is that the vein is more easily followed 
up when it is distended with blood. 

It occasionally happens that the vein is wounded in attempting to 
dissect very adherent glands off it. The injury may take the form 
either of a puncture or a small tear. Spe^iking generally, the best plan is 
temporarily to close the opening with artery forceps and to defer dealing 
with it until after the glands have been removed. In cases where there 
is a possibility of the vein being opened, the digastric muscle should 
be freed and retracted w’^ell upwards so as to provide room for controlling 
the vein above where it is likely to be wounded. Whi*n the haemorrhage 
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occurs unexpectedly, and the bleeding point is invisible, the wound 
should at once be firmly plugged. If, on removing the gauze, the opening 
in the vein be still invisible, or inaccessible, the part of the wound from 
which the haemorrhage occurs should again be plugged so as to check 
the active bleeding while the operator proceeds to remove the glands * 
which obscure the vein. If room can be got to ligature or clamp it above 
the bleeding point, the main difficulty will have been overcome. The 
most common place to wound the jugular is where the common facial 
opens into it. In such a case the latter vein must be ligatured as well, 
and sometimes also the thyreo-lingual trunk. 

It must not be forgotten that the division of a small vein close up to 
its entrance into the jugular amounts, practically, to a puncture of the 
latter vein itself. The operator must beware of trusting to a lateral 
ligature in arresting haemorrhage from a puncture in either the jugular or 
the common facial ; such a ligature may suffice to arrest the bleeding while 
the patient is fully anaesthetized, but there is a considerable risk of the 
ligature becoming detached by the sudden venous engorgement which 
occurs during vomiting. Twice this accident has happened to the writer ; 
once just after the wound was sutured, and on the second occasion 
immediately after the patient had been put back to bed. In both cases, 
fortunately, the complication was successfully dealt with ; in the one 
case by ligaturing the entire vein above and below the puncture, and in 
the other by suturing it. Unless the opening in the vein is a large one, 
it is better to deal with it by suturing rather than by double ligaturing 
the vein. Before applying the sutures the vein is gently clamped above 
and below the opening so as to allow the forceps which close it to be 
removed without the occurrence of haemorrhage. The suture, which should 
be of fine catgut and continuous, is introduced by means of a fine sewing- 
needle. After closing the opening in the wall of the vein itself, the edges 
of the sheath — or any fascial structures in the neighbourhood — should be 
brought together over it with a second row of sutures. 

When a small area of the sheath of the vein has been removed along 
with an adherent gland, it sometimes happens that the exposed portion 
of the wall of the vein becomes herniated through the deficiency. When 
this occurs it is advisable to suture the edges of the sheath over the 
protrusion. 

In dissecting out adherent glands from the parotid, the veins in its 
substance, viz, the divisions of the temporo-maxillary and the commence- 
ment of the external jugular, often bleed rather freely. They are prevented 
from collapsing by the adhesion of their walls to the somewhat dense 
stroma of the parotid, and for the same reason it is sometimes difficult 
to get a sufficient pedicle to prevent the ligature from slipping ; the 
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difficulty may be overcome by carrying the ligature underneath the 
vein Vith the assistance of a curved needle. 

If the lower part of the external jugular vein be wounded, it should 
^ be oc^uded at once, either with the point of the linger or by the pressure 
of a gauze swab, otherwise air is liable to be sucked in during inspira- 
tion. The pressure must not be removed from the vein until the assistant 
is ready with his artery forceps to secure the opening. Although the writer 
has more than once heard air being aspirated into the vein with the 
characteristic hissing or whistling sound, neither he nor the anaesthetist 
has observed any untoward effects, either immediate or remote, resulting 
from it. 

Injury to the thoracic duct. Neither at nor subsequent 
to the operation has the writer become aware that he has ever 
injured the thoracic duct in excising tuberculous cervical glands. This 
injury has, however, occurred with sufficient frequency to call for 
a reference to it. In the Edinburgh Medical Journal for October, 1907, 
Mr. W. J. Stuart, after recording a case of his own, gives a valuable 
summary of forty-two recorded cases in which the cervical portion of 
the duct was injured during surgical operations, sixteen of which were 
for the removal of tuberculous glands ; nearly all the rest were for the 
removal of malignant glands. Death occurred in only five (12*5%) 
of the cases, so that the injury is by no means so fatal as is often stated. 
The reason for this is explained by the method in which the duct is 
connected to the venous system. According to Lower and Tiechmann, 
the duct frequently opens into the junction of the internal jugular and 
subclavian veins in a delta-like manner by several channels, or it may 
subdivide into two or three large terminal branches which enter different 
veins. When, therefore, only one of the terminal divisions is divided, 
the others suffice to convey enough chyle into the circulation. ‘ Even 
should complete section occur of a duct which has only a single ending, 
there is usually a sufficient number of thoracic or abdominal communica- 
tions with the venous system to prevent that death from inanition which 
the older surgical writers regarded as the inevitable consequence of 
division of the great chyle-conducting trunk. These communications 
are probably in many cases enlarged, owing to pressure upon the duct 
near its termination by the tumour or enlarged glands for which the 
operation is performed.’ 

The accident declares itself at the time of the operation by ‘ the sudden 
flooding of the wound with a fluid which may be almost clear, as the 
patient has usually had no food foi some hours, or clear but mingled 
with whitish threads, or distinctly milky like skimmed milk or milk 
mixed with water. Frequently a search reveals the cut end of the 
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duct or a wound in the wall, from which the fluid escapes ; and it is 
interesting to note that this escape is frequently rhythmical, a‘*little 
jet being expelled at each expiration, showing how important a part the 
respiratory movements play in the propulsion of chyle through a, vessel , 
whose walls are very sparsely supplied with muscular tissue ^ (Stuart): 
Should the injury escape notice at the operation it is manifested subse- 
quently either by the subcutaneous collection of a whitish fluid, or by 
the establishment of a fistula, from which there is often a lymphorrhoea or 
chylorrhcea sufficiently profuse to soak through the dressing and to pro- 
duce rapid emaciation and feebleness along with great thirst and hunger. 

With regard to treatment, the writer cannot do better than reproduce 
the following paragraph from Stuart’s paper : ‘ The best treatment, if 
the wound of the thoracic duct is recognized during the operation, is 
ligature of the peripheral end ; ligature of the central end in addition 
is in most cases unnecessary, but can do no harm. Suture of a wound 
in the duct is worth attempting only in very favourable cases. Packing 
is only justifiable if the surgeon is unable to apply a ligature. 

‘ The best treatment, if the wound of the thoracic duct is not recognized 
till after the operation, is probably firm packing of the wound, which 
almost invariably results in cure with or without a comparatively short- 
lived fistula. Firm supraclavicular external pressure may be successful 
if the wound is firmly closed, and may also be successful even if the wound 
is not closed ; there have been too few cases of this treatment to allow 
of a definite expression of opinion upon it. Probably where the accumula- 
tion in a closed wound is recognized as being chylous, supraclavicular 
pressure — ^the accumulation being left in situ — will be a safe and satis- 
factory method. The wound may be reopened, and a ligature or forceps 
applied to the duct, usually with complete success ; but this is a difficult 
procedure, and hardly justifiable unless packing has been tried and 
has failed.’ ' 

Nerve lesions. The two motor nerves most commonly injured 
are the inframandibular branch of the facial and the spinal accessory. 
Unfortunately it is sometimes impossible to avoid dividing these nerves. 

The inframandibular branch of the facial pierces the general envelope 
of deep cervical fascia a little behind the angle of the jaw and then descends 
under the platysma to join the ascending branch of the transverse super- 
ficial cervical nerve. Before supplying branches to the platysma the 
nerve gives off a branch which passes forwards and upwards to join 
the supramandibular branch of the facial almost immediately in front 
of where the facial vessels cross the lower border of the mandible. Jaff6 
has shown that this anastomotic branch, which he terms the ramus 
anastomoticus collo-mandibularis, contains the nerve fibres which supply. 
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the depressor labii inferioris. The portion of the supramandibular branch 
of th8 facial behind the anastomosis contains no fibres which go to the 
above muscle. Hence, paralysis of the lower lip is caused either by 
division of the inframandibular branch of the facial before it gives off 
*the anastomotic branch, by division of the latter, or by division of the 
^ supramandibular branch after it has been joined by tlie anastomotic 
branch. Jaffe has further shown that the ramus anastomoticus collo- 
mandibularis in more than half the cases leaves the inframandibular 
branch of the facial at, or even a little below, the level of the hyoid bone. 
In the remaining instances it comes off further backwards nearer the 
angle of the jaw. The variation, therefore, in the extent to which 
the fibres which supply the depressor labii inferioris reach below' the 
posterior third of the horizontal ramus of the jaw% accounts for the 
fact that an incision placed at a given le\Tl below the jaw W'ill cause 
paralysis of the lower lip in one case and not in another. Kocher 
recommends that the ‘normal incision’ for the upper part of tlu* anti*- 
rior triangle of the neck should extend from the mastoid pnjci‘ss to 
the middle of the hyoid bone, and that it should lie a finger’s breadth 
below and behind the angle of the jaw. As Jaff^ rightly points out, 
when the anastomotic branch to the depressor labii inferioris arises low 
down, it will be divided by this incision. It is bidter, tliertdore, to make 
the normal incision at a lower level. 

In clearing out the submaxillary triangle, the fibres which supply 
the depressor labii inferioris will escape if the posterior extremity of the 
incision be kept half an inch in front of the point where the facial vessels 
cross the lower border of the mandible (Jaffe). To clear out the posterior 
part of the digastric triangle Jaffe recommends that a second incision 
be made in a direction from the tip of the mastoid process towards the 
thyreoid cartilage. In some cases, how^ever, especially when the glands 
in the parotid compartment of the digeistric triangle are very adluirent, 
it is impossible to avoid injuring the inframandibular branch of the facial, 
with the result that paralysis of the depressor labii inferioris occurs. The 
paralysis manifests itself by more or less complete immobility of the 
lower lip on the affected side ; it is most noticeable when the patient 
laughs or attempts to show the teeth. While the paralysis is in some cases 
permanent, in the majority of instances it is only temporary, and in 
these cases it is evident that some of the nerve fibres which go to the 
muscle have escaped injury. The division of the platysma, and of some 
of the nerve filaments which supply it, no doubt accounts for many of 
the cases of slight transient paralysis of the lower lip. 

The most important lesion following excision of tuberculous cervical 
glands is undoubtedly that which results from division of the spinal 
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accessory nerve. This nerve is subject to considerable variation in size, 
as well as in the level and depth at which it pierces the sterno-mtistoid 
muscle. As a rule, it passes downwards and backwards in front of the 
internal jugular vein, but occasionally it passes behind it. The variation 
in size is due to the fact that the third and fourth cervical nerves often 
take a larger share than the spinal accessory in supplying the trapezius — 
indeed, in a few instances the spinal accessory has been found to end 
in the sterno-mastoid. The nerve is much more liable to be injured 
in the posterior than in the anterior triangle. In some cases it is impossible 
to get away all the glands without removing a portion of the nerve. 
In other cases the nerve is merely divided, in which case the two ends 
should be united at the close of the operation with a fine silk suture ; 
and to prevent the nerve from becoming embedded in cicatricial tissue, 
it is well to surround it with a piece of Cargile membrane. 

When the trapezius is completely paralysed the shoulder droops, 
the neck on the same side appears longer, and the inferior angle of the 
scapula is unduly prominent as well as rotated inwards towards the 
spine. When the patient shrugs the shoulder the atrophy of the trapezius 
is shown by the greater .prominence of the levator anguli scapulae on 
the affected side. The upper extremity hangs somewhat heavily from 
the shoulder, and fatigue is produced by occupations which entail a sus- 
tained support of the weight of the limb. Owing to the fixation of the 
scapula, movements involving elevation of the limb up to and above 
the level of the shoulder are performed with greater effort than normal. 
In many cases, however, it is often remarkable what little functional 
disability is complained of in cases in which the spinal accessory nerve 
is known to have been sacrificed. The loss of this nerve is a small price 
for the patient to pay for getting rid of an extensive mass of disease. 
When the nerve is divided before it pierces the sterno-mastoid the latter 
muscle is to a large extent paralysed, as it receives mor^ of its nerve-supply 
from the spinal accessory than from the second and third cervical nerves. 
The trapezius, on the other hand, is only partly paralysed if the branches 
to it from the third and fourth cervical nerves escape injury. When, 
however, these nerves as well as the spinal accessory have been sacrificed, 
the trapezius is completely paralysed. The other motor nerves have 
already been sufficiently referred to. 

The only important complications arising from division of the 
cutaneous branches of the cervical plexus are the neuralgias and radiating 
pains which sometimes result when the stumps of these nerves are involved 
in a cicatrix in the region of the posterior border of the sterno-mastoid 
muscle. In some cases the neuralgia is so severe, and so aggravated by 
the movements at the shoulder, that the cicatricial tissue must be excised. 
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RESULTS OF OPERATIONS UPON THE CERVICAL GLANDS 

The results of excision of tuberculous cervical glands are most satis- 
factory. Unless 'the disease be unusually extensive the mortality is 
I practfcally nil, and even in extensive cases it is probably not greater 
than I %. The writer has had two cases — both very extensive — in which 
death occurred suddenly within forty-eight hours of the operation. 
No post-mortem was allowed, and it was not possible to say exactly what 
the fatal result was due to. In children delayed chloroform poisoning 
has certainly been responsible for some of the deaths. The ultimate 
results — provided the operation be sufficiently radical — are equally 
satisfactory. Among ninety-six patients followed for periods of from 
three to thirteen and a half years Dowd (Surgery y Gynecology, and Obstetrics, 
March, 1909) found 93*7 % of apparent cures ; one patient died of 
phthisis, five had recurrence in the glands, and in all these an ultimate 
cure was anticipated. According to Dowd ' patients who have passed 
five years in good health since operation need have little fear of recurrence 
Most surgeons will agree that his statistics ‘ surely substantiate the 3tate- 
ment that the neck is a particularly favourable site for the surgical 
treatment of tuberculosis and that the operation is one of the most 
satisfactory of surgical procedures ’. 


OP. SURG. Ill 


D 



CHAPTER III 


OPERATIONS FOR THE REMOVAL OF TUBERCULOUS 
GLANDS FROM THE AXILLA AND THE GROIN 

EXCISION OF THE AXILLARY GLANDS 

The glandular disease in the axilla may occur either alone, or it 
may be associated with tuberculous cervical adenitis. It is not infre- 
quently secondary to tuberculous disease in the mamma, in which case 
the latter organ is removed along with the glands. Occasionally it is 
secondary to tuberculous disease of a rib. 

The diseased glands generally form a nodular tumour-like mass 
which projects towards the base of the axilla and extends upwards 
under cover of the pectoral muscles towards the clavicle. Not infre- 
quently isolated glands may be felt in addition to the main mass ; these 
often lie in front of the posterior fold of the axilla, in relation to the sub- 
scapular vessels. When the subclavicular glands are involved they can 
often be detected by deep palpation through the infraclavicular triangular 
depression corresponding to the interval between the adjacent borders 
of the pectoralis major and deltoid muscles. 

Operation. To remove the axillary glands an incision is made along 
the anterior fold of the axilla. By prolonging its extremities on to the 
chest- wall and upper arm respectively, the necessary access may be got for 
removing the disease should it prove to be more extensive than was anti- 
cipated. After splitting the axillary fascia the glands are freed from the 
lower borders of the pectoralis major and minor muscles, and forceps are 
applied to the long thoracic artery. The posterior flap is dissected back 
off the glands until the edge of the latissimus dorsi is well exposed. The 
assistant now retracts the pectoral muscles well upwards and forwards, 
while the surgeon proceeds to separate the glands from their attach- 
ments. In many cases this, can be done to a large extent by the finger, 
by gauze dissection, aided if necessary by the knife, by blunt-pointed 
scissors, or by a blunt dissector. The operator will generally find it 
most convenient in the first instance to separate the glands from the 
serratus magnus by working from before backwards and from below 
upwards. The intercosto-humcral nerve is divided, but care should be 
taken not to injure the posterior thoracic nerve, which runs downwards 
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on the muscle rather nearer the posterior than the anterior fold of the 
axilla. ^Forceps are applied to the lateral perforating branches of the 
intercostal vessels. The next step is to follow the glands upwards 
beneath the pectoral muscles towards the apex of the axilla. When 
tttey ha^e been sufficiently freed they are grasped with forceps, and 
fragged downwards along with the axillary vein, to the sheath of which 
fhey are generally adherent. Forceps are applied to the tributaries 
of the vein before they are divided, and, if possible, the division should 
not be made too close, to the main vein, otherwise the ligature is liable 
to slip. The removal of a portion of the axillary vein is less frequently 
necessary when the glands are tuberculous than it is when they are 
carcinomatous. 

In removing the glands from the posterior wall of the axilla the 
subscapular vessels may have to be divided or removed ; every attempt, 
however, should be made to preserve the long siibscapular nerve which 
accompanies them, as it supplies the latissimus dorsi musch. 

When the subclavicular glands are extensively diseased and adherent, 
further access must be obtained before they can be removed. This can 
be got either by removing the lower fibres of the pectoralis major, or 
by partly or completely dividing the muscle as it crosses the axilla, and 
suturing it again at the close of the operation. The disadvantage of 
the latter plan is that the limb must be bandaged to the chest during 
the healing of the wound, otherwise the stitches in the muscle would cut 
through. It is this fixation of the arm in the adducted position which 
is largely responsible for the subsequent limitation of abduction. 

A better plan than the above, therefore, is to remove the subclavicular 
glands through a separate incision made a little below and parallel to 
the middle two-fourths of the clavicle. The cephalic', vein, which ascends 
in the groove between the pectorahs major and deltoid muscles, must 
be carefully isolated and divided between two ligatures just before it 
pierces the costo-coracoid membrane. The subclavicular triangular 
interspace between the two muscles is then freely opened up and their 
.edges well retracted, the pectoralis major downwards and inwards, the 
deltoid upwards^ and outwards. If this docs not give sufficient room 
some of the clavicular fibres of the pectoralis major are divided a little 
below their origin. The pectoralis minor is now exposed, and by dividing 
the costo-coracoid membrane along its upper border the muscle may 
be freed and retracted downwards and outwards. To reach the glands 
the costo-coracoid membrane must be removed and the first part of the 
axillary vein exposed. In doing this a blunt dissector is used to isolate 
^the thoracic axis artery and vein, which are divided and double ligatured, 
care being taken to preserve the external anterior thoracic nerve, which 
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supplies the great pectoral muscle. Above, the glands are dissected off 
the sheath of the subclavius muscle, and, below it, off the upper, two ribs 
and the fascia covering the first intercostal space. Externally, they are 
carefully separated from the sheath of the first part of the axillary vein, 
and if they are adherent the sheath must be removed along with them. 
Lastly, the glands are followed upwards behind the clavicle and the 
axillary vessels into the root of the neck. In this part of the operatiofi 
they are dissected off the upper digitations of the serratus magnus and 
the upper part of the posterior thoracic nerve. When the dissection has 
been completed the two wounds freely communicate behind the pectoralis 
minor. Both wounds are closed completely. Drainage is provided 
for by introducing a tube through a puncture opening a little in front 
of the posterior fold of the axilla. The tube lies in the gutter between 
the inner and posterior walls of the axilla. 

If the disease be complicated by the presence of an abscess, or a sinus, 
these conditions are treated on the same lines as has already been described 
in dealing with tuberculous glands in the neck. 

EXCISION OF THE INGUINAL GLANDS 

When the disease is confined to the inguinal group an incision is 
made parallel to and a little below Poupart’s ligament, the length of the 
wound depending on the extent of the disease. When the femoral 
group is alone involved, the incision should be more or less vertical. 
When both sets of glands are diseased, a flap with its base at Poupart’s 
ligament is dissected upwards off Scarpa’s triangle by means of a horse- 
shoe-shaped incision. When the glands are not adherent their removal 
is a comparatively simple matter, but when they are caseous and adherent, 
considerable difficulty may be experienced in separating them from the 
long saphenous vein and from the femoral vein. In dissecting the 
glands off the cribriform fascia and the fascia lata, the' upper part of the 
long saphenous vein and portions of the- superficial branches of the femoral 
artery and their companion veins arc removed along with the glands. 
In ligaturing the long saphenous vein close to the femoral care must 
be taken to see that a sufficient pedicle is left to prevent the ligature 
from slipping. If the femoral vein itself be wounded the whole vein 
should not be ligatured ; the opening should be sutured with a fine 
needle and catgut, and the sutured area should be supported by stitching 
over it the remains of the sheath, or any fascia in its immediate 
neighbourhood. 

If the gland which occupies the crural canal be also diseased, it must 
be removed by carefully opening up the inner compartment of the femoraf 
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sheath, care being taken to keep the femoral vein retracted outwards. 
If after removing the gland the crural ring seems to be unduly patent, 
it should be closed according to one or other of the methods adopted 
in, performing the radical cure of a femoral hernia. It is usually 
sufficient to pass a loop of catgut — or linen thread — ^through the whole 
Ifiickness of the pectineus muscle just internal to the femoral vein, and 
then to pass the two extremities of the sutures from within outwards 
through the external oblique immediately above Poupart’s ligament. 
By tightening up the suture, and tying the ends together, the crural 
canal is closed by approximating the inner part of Poupart’s ligament 
to the pectineus muscle. 

If the femoral vein has been sutured the bfuidage should be firmly 
applied and the foot of the bed should be raised. Should the vein become 
thrombosed the risk of embolism must be guarded against by preventing 
the patient from moving the limb. 
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CHAPTER IV 

OPERATIONS UPON THE SPLEEN 


ANATOMY OF THE SPLEEN 

The spleen is almost entirely covered with peritoneum and is situated 
behind the fundus of the stomach, being covered by the lower ribs. Its 
outer or phrenic surface is convex and lies against tlie diaphragm, which 



Fig. 8. The Spleen: its I^dicles and Blood-vessels. 


separates it from the ninth, tenth, and eleventh ribs. In its upper part 
it is separated from the costal wall by the left pleura and lung. 

The gastric surface is concave and rests upon the fundus of the 
stomach. Within the confines of this surface lies the hilum for the entry 
and departure of the splenic vessels. 

The renal surface is applied to the upper and outer part of th(! anterior 
• surface of the left kidney, and usually overlaps the summit of the supra- 
renal capsule. 
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The basal end of the spleen bears a varying relationship to the splenic 
flexure of the colon and tail of the pancreas. The extent to wBich the 
tail of the pancreas comes into relationship with the spleen may vary 
considerably ; it very frequently encroaches on the gastric surface ip 
its lower part as far forward as the hilum. 

The peritoneal attachments of the spleen arc three : — 

1. The lieno-renal ligament y a double fold of peritoneum which passes 
from the intermediate border of the spleen to the anterior surface of the 
left kidney. 

This peritoneal attachment only partakes of the nature of a ligament 
when the spleen is drawn forward ; in sitUy the two folds forming it pass 
off to the right and to the left on the posterior abdominal wall, the tail 
of the pancreas and the splenic vessels separating them widely. 

2. The gastro-splenic omentum is a longer and more delicate fold which 
passes from the hilum of the spleen to the fundus of the stomach ; between 
its layers run the left arteria gastro-cpiploica and the vasa brevia, branches 
of the splenic artery. This fold is continuous below with the gastro-colic 
omentum. 

3. The lower end of the spleen is supported by a peritoneal shelf, the 
costo-colic ligamenty formed by a fold of peritoneum passing from the dia- 
phragm opposite the tenth and eleventh ribs to the splenic flexure of the 
colon. 

The spleen receives its blood-supply from the splenic artery, a branch 
of the coeliac axis. This vessel breaks up between the layers of the 
lieno-renal ligament into five or six branches which enter the hilum of 
the spleen. 

The blood returning from the spleen is poured into the portal system 
through the splenic vein. 

The spleen may be marked out upon the surface of the body by 
drawing two horizontal lines from the spinous processes of the ninth 
dorsal and first lumbar vertebne ; these are joined hy a vertical line 
4 centimetres (ij inches) to the left of the mid-line of the body, and 
another corresponding with, the left mid-axillary line. Within this 
quadrilateral space the spleen lies obliquely beneath the ninth, tenth, 
and eleventh ribs. 

EFFECTS OF REMOVAL OF THE SPLEEN 

The most important changes which ensue after removal of the spleen 
are those which occur in the blood. 

These changes are an immediate diminution of red cells and a lowering 
of the percentage of haemoglobin, and a leucocytosis which, while it may t 
last for some time, alters in character. 
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The number of red cells per cubic millimetre of blood generally returns 
to tRe normal in the course of a few weeks or months after operation. 
This anaemia is probably to be explained, at any rate in part, by the loss 
of bl^od consequent upon rupture of the spleen, or by the abstraction 
of so large a quantity of blood as would be contained in an enlarged 
spleen. 

The immediate leucocytosis is due to an increase in the polymorpho- 
nuclear cells, and in several cases where it has been excessive it may be 
attributed to some septic complication, phlebitis, suppurative broncliitis, 
or infection of the wound. As this initial leucocytosis subsides, there may 
occur a more characteristic increase of the lympliocytes, commencing in 
two or three weeks coincidentally with a general enlargement of the 
lymph nodes. In the cases of Matthew and D’Este Emerj^ which were 
observed over periods of two and three years respectively, this lympho- 
cytosis was maintained. In their cases a transitory eosinoj)hilia set in 
early in the first year. In Lewis’s case, which was studied for a period 
of four years before and three years after operation, tliore was an imme- 
diate and marked rise in the number of eosinopliiles which persisted 
during the three years that the patient was under obscTvation. No 
lymphocytosis occurred in this case, and no enlargement of lymphatic 
nodes was observed. 

Others have recorded a marked increase in the number of eosinopliiles 
during the second year, an observation which agrc^es with the results of 
experiments upon guinea-pigs and which has been thought to signify an 
assumption of activity on the part of the r(*d marrow to replace the 
vicarious function of the lympliatic glands. 

In many of the carefully recorded cases of splenectomy a general 
enlargement of the lymphatic glands has been observed. The work of 
Warthin upon the sheep and goat seems to have established the fact 
that the lymphatic glands take upon themselves a part at least of the 
work normally done by the spleen. Many patients have made complaint 
of pain and tenderness in and along the bones of the limbs after splenec- 
tomy. This, it may be, is due to the changes, probably of a compensatory 
nature, which have been shown to take place in the bone marrow. In 
certain recorded cases pyrexia, rapid pulse, emaciation, drowsiness, and 
abdominal pain have been noted, but these symptoms do not appear to 
be at all constant. 

It has been suggested, and to some extent experimental work supports 
the opinion, that after removal of the spleen the individual is more sus- 
ceptible to an infection. On the other hand, clinical observation seems 
to show that the patient’s powers of resistance, as evidenced by the 
prompt development of a polymorphonuclear leucocytosis in response 
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to infection, is in no way lessened. The loss of the spleen does not apjpear 
to influence metabolism, and the operation has been performed upon 
pregnant women who have thereafter gone to full term. 

Vulpius states that the regeneration of blood after a severe haemorshage 
is probably slower and feebler in those who have lost the spleen. On 
the whole, however, experimental and clinical, work has demonstrated 
that the spleen is an organ which is not essential to life or to health. 

SPLENECTOMY 

Indications. (i) Injury. The spleen may be injured by pene- 
trating wounds or may suffer laceration or crushing in the absence of 
perforation of the parietes. In the great majority of these cases the 
extent of the laceration is such that splenectomy is the most efficient and 
rapid method of controlling haemorrhage. Even in those cases of slight 
capsular rupture met with in chronically enlarged or wandering spleen, 
the result of minor degrees of violence, splenectomy is indicated, though 
either the slight tearing of the capsule or the size of the organ might not, 
in themselves, warrant such radical treatment. In the rare forms of 
injury in which the spleen, wounded or uninjured, escapes through a 
rent in. the abdominal wall, it is wiser in most cases to perform splenectomy 
on account of the dangers of reposition, from an overlooked laceration 
or from sepsis. 

(ii) Johnston has recorded nine splenectomies for abscess with 
one death, and although in some cases where the splenic abscess is found 
after the abdomen has been opened for exploratory purposes the organ 
may be excised, as a rule incision and drainage are the best procedures 
(see Splenotomy). 

(iii) Tuberculosis. In primary enlargement of the spleen from tubercle, 
and in secondary affection, when the organ is giving rise to trouble by 
reason of its mobility, splenectomy is an operation which has given 
satisfactory results. 

(iv) Cysts. Of .the three varieties of this condition, hydatid cysts, 
non-parasitic cysts, and dermoid cysts, the last mentioned is of extreme 
rarity. Provided the adhesions are not too extensive, splenectomy is 
undoubtedly the operation to be preferred. 

(v) New growths. Primary growths of the spleen should be treated 
by splenectomy. They are extremely rare. 

(vi) Primary splenomegaly. There is a simple hypertrophy of the 
spleen unattended by any marked or constant changes in the blood or by 
any notable symptoms except those directly due to the bulk of the tumour. 
Splenectomy is called for in these cases only, when the spleen attains such 
a size that it causes serious inconvenience, or for relief of acute torsion of 
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the pedicle. It should be remembered that these enlarged spleens, and 
also^those coming under the next heading, are liable to rupture or laceration 
as the result of very slight injury ; splenectomy is, therefore, justified as 
a prophylactic measure. The enlarged spleen of malaria should only be 
remcA^ed for the same reasons. 

(vii) Splenic ancemia. Under this term are included those cases of 
chronic splenic enlargement for which no known cause is discoverable, 
which show an anajmia of the secondary type, though the colour index 
may be disproportionally low, a leucopenia, or at least an absence of any 
increase in white cells, and a tendency to haemorrhages, especially from 
the gastro-intestinal tract. Surgical advice is likely to be sought for the 
relief of the two conditions : the inconvenience caused by the size of the 
tumour and the recurrent haemorrhages. Recorded cases seem to show 
that the removal of the spleen in the early stages of splenic anaemia, 
before the onset of the terminal hepatic cirrhosis and ascites, holds out 
a good prospect of cure, and that at this stage the risks of the operation 
are slight. 

In the later stages there are greater dangers attaching to the operation, 
not only on account of the tendency to luemorrhages but also from the 
adhesions, which may render the operation one of great dilliculty. In a 
few cases, however, the operation has been undertaken at a late stage, 
after the development of ascites. 

Tansini in such circumstances performed splenectomy and epiplopexy ; 
four weeks later the abdomen had to be tapped, but the patient 
recovered and remained well up to the time of the report several months 
later. 

(viii) Wandering spleen. When surgical treatment is retpiired for this 
condition, splenectomy is usually the most appropriate operation, for it 
is not often that the slighter degrees of movable spleen, those most suitable 
for replacement of the organ in its normal position, give rise to sufficient 
inconvenience to call for operation. When the pedicle is long, when the 
spleen is engorged or adherent in its false position, then splenectomy is 
the better practice. 

Contra-indications. (i) Though desirable on other grounds, 
splenectomy may be contra-indicated on account of the density of the 
adhesions enveloping the spleen. This state of affairs cannot be antici- 
pated, consequently the line of treatment will depend upon the conditions 
for which the operation was undertaken ; for example, tamponnade of a 
lacerated spleen or drainage of a cyst. 

(ii) Excision of the leukaemic spleen is totally unjustifiable; itihas no 
beneficial effect on the course of fhe disease, while it has given a heavy 
primary mortality. 
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(iii) The enlarged spleen of malaria should not be excised except 

under the conditions already mentioned. , 

(iv) Portal hepatic cirrhosis associated with enlarged spleen, ascites, 
and gastro-intestinal haemorrhages has undoubtedly been mistaken for 
Banti’s disease and been treated by splenectomy on this assumption. 

Operation. The abdominal incision may be vertical, either in 
the mid-line or at the outer margin of the rectus, or it may be oblique, 
following the costal margin. The medicUi incision gives good exposure 
when the spleen is markedly enlarged or freely movable ; it is also the 
best incision when the diagnosis is uncertain, and has the advantage, in 
traumatic cases, of permitting a search for other wounded viscera. If 
necessary, a transverse cut may be added to it at the level of the lowest 
part of the costal border. The lateral vertical incision, though more 
directly over the spleen, has the disadvantage of allowing less freedom of 
access to the dome of the diaphragm. The oblique incision is favoured 
by Vanvert and Auvray, who also resect the costal cartilages of the eighth, 
ninth, and tenth ribs. The incision, wherever placed, should be of adequate 
length to allow a perfectly clear view of the operation field, and to render 
it unnecessary to have any force applied to the spleen or its adhesions to 
bring them into sight. 

In cases of rupture the first step is to control the bleeding ; this is best 
done by grasping the pedicle. In other cases the surgeon proceeds at 
once to the separation of adhesions. This must be done with the utmost 
care and patience, the adhesions being isolated in turn and divided between 
ligatures, thus working steadily until the gland is free. When the omen- 
tum is firmly adherent it is better to divide it between ligatures at some 
little distance away from the spleen than to attempt to separate the 
adhesions. 

After freeing the spleen attention must be turned to the pedicle. 
The spleen is carefully brought up into the wound, an assistant at the 
same time depressing the edges of the incision in order to prevent any 
traction on the pedicle which might easily result in rupture of its thin- 
walled vessels. 

Ligature of the pedicle is the next step in the operation. If speed be 
a matter of prime importance, a stout ligature should be thrown round 
the pedicle, which is ligatured en masse, all tension on the spleen being 
relaxed at the moment of tying the knot. When removing the spleen 
for disease, the pedicle should be secured with greater deliberation. 
This is especially necessary when the spleen is enlarged and its vascular 
supply correspondingly increased, or when, owing to torsion of a long 
pedicle, its vessels are engorged. 

Whenever it is possible an interlocking ligature is to be preferred. The 
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pedicle is carefully pierced, between the vessels, by the blunt nose of a 
pair of forceps which are then withdrawn, carrying with them a looped 
ligature. The loop is cut and the ends crossed, each half of the pedicle 
being then secured in turn. An additional ligature is finally applied to 
tke wholb thickness of the pedicle and the spleen removed. 

If the vessels be very large they may be isolated by the blunt dissection 
Vith the finger covered with gauze and then divided separately after 
ligature in two places. 

A simple method of securing the vessels is the following : A large 
stomach clamp is applied to the pedicle as close to the spleen as possible. 
Then about li inches away a series of clips is applied from below upwards. 
As each clip is applied the pedicle is cut through between it and the large 
clamp. When all the clips, three, four, five, or even more in number, 
are applied, a long ligature is taken, tied round the portion of the pedicle 
included in the uppermost clip, the clip is loosened slowly and removed, 
a double knot tied, then the next clij) is raised and the same ligature, 
without division, is passed round it, tied, the clip removed, and so on as 
before. Every part of the pedicle is thus included in one ligature, which 
is knotted in between each clip. For the ligature stout catgut or Pagen- 
stecher’s thread may be used. 

The ligature should always be thick, otherwise the flimsy vessel-wall 
may be cut through. In some cases the tail of the pancreas has acciden- 
tally or deliberately been included in the ligature surrounding the pedicle, 
in order to ensure a firmer hold. Esmarch advises that this should bi^ 
done if there is any doubt as to the security of the ligature. 

Bland-Sutton has remarked on the fact that the enlarged spleen may 
shrink — in his case to one- third of its original size — during the course of 
the operation for its removal. 

In a few cases sudden symptoms of shock have been observed when 
the pedicle was clamped or divided, owing to irritation of the nerves of 
the solar plexus. 

After the spleen has been removed the cavity left must be carefully 
examined, and any slightly oozing point secured. The under surface of 
the diaphragm, especially, must be examined, and any bleeding point 
thereon secured by a stitch. 

Where the operation has been undertaken for bullet or stab wounds 
a careful search for wounds of other viscera should now be made, and 
always before closing the abdomen the pedicle should be finally inspected. 

Dangers. In a case of injury to the spleen the grax'ity of the 
operation depends more upon the amount of the j^revious hiernorrhage, 
the degree of shock, and the associated injuries to other viscera than upon 
•the operation itself. There is, however, a special dangc.T, after spleneo 
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tomy, from haemorrhage due either to slipping of the ligature around the 
pedicle or from unligatured adhesions divided during the operation ; this 
is less likely to occur after deliberate operation for disease than after the 
frequently hurried operation of urgency for rupture. 

More serious results of splenectomy are thrombosis of the splenic vem 
leading to thrombosis of the superior and inferior mesenteric veins and 
gangrene of the intestine, and interference with the blood-supply of tht# 
fundus of the stomach. The latter injury is probably the cause of the 
severe haematemesis sometimes following the operation, and is to be 
avoided by careful ligature of the gastro-splenic omentum as close to 
the spleen as possible. 

Results. The later results of splenectomy upon the organism have 
been already discussed. The immediate mortality in cases of diseased 
spleen depends upon the condition for the relief of which the operation 
was performed. Thus, for such a purely local condition as non-parasitic 
cysts, of which Bircher has collected 33 cases, 15 were treated by 
splenectomy without a death, and Johnston has brought the total up to 
19 splenectomies with no mortality. Splenectomy for hydatid cysts 
shows a mortality of about 17%, while after removal of the spleen for 
Banti’s disease and primary splenomegaly there is a mortality of about 
19% and 28% respectively. 

SUTURE OF A RUPTURED SPLEEN 

Indications. If the tear in the spleen be but slight, and the 
patient’s condition does not call for the most rapid method of treatment, 
an attempt may be made to suture the wound and save the organ. 

Operation. Stout catgut is the best material to use, and the 
sutures should be passed some distance from the edge of the laceration. 
If the gland proves very friable the linked mattress suture devised by 
Nuzum may be used. It is introduced as follows : Pass a long needle 
armed with coarse catgut straight through the spleen jtbout half an inch 
from the cut edge, cross over the incision to an equal distance on the 
opposite side, and to a point corresponding to the one of exit, and pass 
straight through in the opposite direction. Then carry the needle three- 
quarters of an inch from the last point of exit on the same side of the 
incision and pass back again through the spleen. Then cross the incision 
as before, but in the opposite direction, and emerge on the same side of 
the incision as the needle first entered and directly opposite the point 
where the needle entered the opposite side. Tie the ends loosely together. 
The suture is then passed under* the strand opposite to where the knot 
is tied, thus linking two parallel strands across the incision. When this 
is tied the cut surfaces are brought together and haemorrhage is arrested.' 



• • 


SUTURE OF A RUPTURED SPLEEN 


49 


Suture has been generally combined with gauze packing and drainage. 

Nicholas Senn, in discussing traumatic haemorrhage from the spleen, 
suggests that crushing the margins of the wound in the spleen should 
be adopted. Experimentally, he found that marginal crushing always 
Srrestea the haemorrhage from splenic wounds completely. Large forci- 
pressure clamps were applied to each side of the wound ; bleeding stopped 
at once, and the opposite surfaces were brought together by a few catgut 
stitches. He deprecates the ready recourse to splenectomy which is 
prevalent, and points out that the compensatory mechanism after splenec- 
tomy may not always be satisfactory. 

Results. Schafer records ii cases in which the wound of the spleen 
was closed by suture, and in 9 recovery followed. Splenectomy was per- 
formed in 10 cases, only 3 recovering. To these J^aspeyres adds 8 cases 
of splenectomy for stab and bullet wounds, 5 dying and 3 recovering. 
As these figures take no account of the severity of the injury, and as it 
is certain that only the lesser injuries would be treated by suture, the 
only deduction to be drawn from them is that in such cases suture of 
the spleen is a safe line of treatment. 


SPLENOTOMY AND MARSUPIALIZATION 
Indications, (i) Abscess. 

(ii) Cysts. Splcnotomy and marsupialization is the most satisfactory 
operation in those cases where the number and complexity of adhesions 
render more radical measures unsafe, more especially in hydatid cysts, 
which occur ofteiier in the upper pole of the spleen. The great drawback 
of this treatment is the length of time required for liealing. 

Operation, (i) For abscess. 

The incision is made directly over the point of greatest tenderness. 
In most cases in which a diagnosis of splenic abscess has been made the 
spleen will be found adherent to the abdominal wall; if this be found to 
be the case the abscess is opened at once and drained. If, on opening 
the abdomen, the spleen be found to be non-adherent to the parietal 
peritoneum, the wound should be packed with gauze and the ojiening of 
the abscess deferred for two days. 

There arc cases in which the transpleural route is preferable, portions 
of one or more ribs being excised and the diaphragm cut through. This 
should be performed in two stages, tlu! first operation being limited to 
exposure of the diaphragm and suture to the parietal pleura. 

(ii) For cysts. 

® If the spleen be adherent to theparictes the opciration may be performed 
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in one stage, the cyst being evacuated and the cavity packed with gauze. 
If the cyst be non-adherent its most bulging portion should be sutured to 
the edges of the peritoneum ; it may then be opened at once ; or better, 
if due to echinococcus, or if there be any doubt as to the sterility of its 
contents, left until the peritoneal cavity has become shut off by adhesion^ 

Results. Landelius has collected 14 cases of non-parasitic cyst 
treated by simple incision and drainage, of which number ii recovered. 
Two of the three deaths occurred before the year 1880. 

RESECTION OF THE SPLEEN 

Indications. This operation is practically limited to those cases 
of non-parasitic cyst involving the lower pole of the spleen. When the 
cyst has so dragged on the splenic tissue as to lead to the formation of 
a pedicle, resection constitutes the ideal treatment. 

Operation. In those rare cases of splenic cysts where resection is 
considered preferable to removal of the whole organ, the interest chiefly 
lies in the method of securing control of the bleeding after the diseased 
portion has been excised or enucleated. 

Haemostasis is most effectually attained by securing apposition of the 
raw surfaces of the spleen. With this object in view the resection should 
be carried out in such a manner as to leave a wedge-shaped area or gutter 
in the spleen, the lips of which may be held firmly together with heavy 
catgut sutures, each including a large amount' of splenic tissue in its 
grasp. Fortunately the capsule of the spleen in these cases is commonly 
toughened by chronic perisplenitis. 

SPLENOPEXY 

Indications. The fixation of the wandering spleen is indicated 
in a certain number of cases where the organ is, apart Irom its mobility, 
apparently normal. In the majority of cases the elongation of the pedicle 
is either secondary to enlargement of the spleen, or else it leads to such 
interference with the blood-supply that the organ becomes chronically 
congested or is subject to attacks of acute engorgement. 

Operation. Splenopexy may be performed in several ways, but 
the best methods are those in which the spleen is fixed, partially or wholly, 
in an artificial space beneath the peritoneum. 

Ryiygier*s method. The incision is made in the middle line or through 
the outer margin of the left rectus. The diaphragm is exposed, and 
a transverse incision between the ninth and tenth ribs is made. The 
peritoneum above and below this incision is raised up by the finger 
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until a pocket on each side is formed. To do this below is easy, but 
on the*uppcr. side the adhesion to the diaphragm is so close that the 
peritoneum is apt to tear away. A continuous suture (or a series of 
interrujjted sutures) is now applied around the upper and lower margins 
ok the pocket, so as to limit the cavity formed by the raising up of the 
peritoneum. The spleen is then placed in the pocket formed for it. 






Fig. 9. Splknopexy by Rydy- 
gier’s Method. The incision in the 
pefitoneum. 


Fig. 10. Splenopexy by Rydy- 
gier's Method. The spleen in posi- 
tion. 


Bardenheucfs method. The patient lies upon the right side as for an 
operation upon the left kidney. A longitudinal incision is made in the 
axillary line, reaching from the tenth rib to the iliac crest. At the upper 
end of this a transverse incision is added to give additional room. The 
soft parts are divided down to the peritoneum, which is stripped up over 
an area rather larger than the area of the spleen. The peritoneum is then 
yicised, the opening being made of as small a size as will allow the passage 
of the spleen through it. The spleen is sought and found and drawn 
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through the opening in the peritoneum. The size of the opening is then 
lessened by a few points of suture, and the wound in the parietea^ closed. 
The spleen by this operation is brought to lie altogether outside the 
peritoneum. 

Basil Hairs method. This operation is described by its author in tlie 
following words : ‘ The abdomen was opened by an incision at the outer < 
border of the left rectus abdominis. The lower pole of the spleen was'^ 
exposed by this incision, and tlie whole organ was then delivered through 



Fig. II. Splenopexy by Basil Hall's Method. 

it without much difficulty. Except for its size it was, to all appearances, 
a normal spleen. While considering the advisability of removal, how^ever, 
it was noticed that tlie notch on the anterior border was only 2 or 3 inches 
from the lower extremity of the spleen, and the depth of the notch was 
such that the lower pole of the spleen was only connected to the rest of 
the organ by a comparatively narrow isthmus. This arrangement at once 
suggested an easy means of fixing the organ. The main body of the spleen 
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was, tjiercforc, replaced in the abdomen, after rendering the parietal 
peritoneum raw in the splenic fossa in order to excite adhesions. Then, 
while the lower pole was held in the wound, the i*dges of the peritoneum 
were dfawn tight by a purse-string suture until they closely gripped the 
narrow isthmus in the notch. The abdominal aponeurosis was next 
► sutured in a similar manner until it grasped the isthmus in the notch 
sufficiently tightly to produce a marked congestion of the now isolated 
lower pole. The left rectus muscle was next drawn outwards somewhat, 
so as to overlap the projecting pole of tlu‘ splin ii as much as i)ossible, and 
the skin incision sutured.’ 

It is evident that this method of operation will not often be ft'asible. 
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CHAPTER V 


• PUNCTURE: INJECTION: INCISION: LIGATURE OF 
THE THYREOID^ ARTERIES: EXOTHYREOPEXY 

In this chapter certain operations of very limited aj)plicability will 
be described. Most of them will be performed only under conditions 
in which the technical skill and knowledge of aseptic surgery necessary 
for the performance of the larger and more satisfactory operations iiix)n 
the thyreoid gland are not available. 

PUNCTURE 

Indications. Puncture of the thyreoid gland is occasionally 
demanded either as a diagnostic or as a curative measure. 

(i) Asa diagnostic measure it may occasionally be employed to detect 
the existence of fluid. But encapsulcd tumours of the thynioid, which 
alone contain fluid in any quantity, can be diagnosed readily enough 
by other means, and chiefly by their shape, without resorting to puncture. 
Once the diagnosis of an encapsulcd tumour has been made, it is a matter 
of little importance whether its contents be wholly solid or wholly or 
partly fluid, since in any case the proper treatment for it, if any treat- 
ment at all be required, is enucleation. 

The chief objection to puncture is, that it is likely to cause hccmor- 
rhage. This may take place from the plexus of large veins lying on the 
surface of the thyreoid gland. These veins, lying as they do behind the 
infrahyoid muscles, cannot be seen, and it is impossible for the operator to 
know exactly where they are ; therefore he cannot avoid them as he can 
the more superficial and visible veins belonging to the anterior jugular 
system. Haemorrhage from these thyreoid veins takes place into the 
cellular tissue of the neck and may be serious. 

An even more serious source of haemorrhage is the adenomatous 
tissue that is nearly always present within a thyreoid cyst. Bleeding 
from this is easily caused by the trochar or by the collapse of the cyst 
consequent upon the evacuation of fluid. Blood may thus accumulate 
within the cyst and distend it to such an extent that alarming and even 
fatal dyspncea may ensue. Or blood may continue to escape through the 
puncture hole either externally or into the cellular tissues of the neck. 

* This method of spelling, in conformity with the Basle Nomenclature of 
Anatomy, has been adopted throughout this and other articles. -h^D. 
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The writer has known several cases in which the patient’s life has been 
seriously threatened or even lost by injudicious tapping of a thyreoid 
cyst. 

(ii) As a curative measure simple puncture is seldom satisfactory. 
In the case of a small cyst with a thin wall permitting collapse of the 
empty cyst, a permanent cure may follow. But more often the cure is« 
but temporary and the fluid reaccumulates. 

If the cyst contains much solid adenomatous material complete cure 
is impossible. If the wall be thick and unyielding, no benefit will accrue 
from the puncture, and it is not unlikely that a permanent fistula will 
be the result. The dangers of haemorrhage have already been mentioned. 
That of sepsis is also a very real one, especially if the puncture lead to 
a more or less permanent opening discharging blood or colloid. 

Since the introduction of improved methods of operating upon thyreoid 
tumours, puncture has fallen out of fashion and is now but seldom per- 
formed. It is, however, occasionally resorted to in exceptional cases, 
more especially when the circumstances of the case preclude the per- 
formance of the usually more satisfactory open operation. 

Operation. A fine trochar and canula or a small aspirating 
syringe should be employed. The most prominent part of the supposed 
cyst should be selected, and a spot should be chosen which is free from 
visible superficial veins. The point of the trochar should be directed to 
the centre of the tumour. The fluid should be withdrawn very slowly. 
If the puncture be for diagnosis only, it is best to withdraw only a very 
small quantity of fluid, so as to minimize the risk of intracystic haemor- 
rhage. 

INJECTION 

Indications. This proceeding, like simple puncture, is but 
seldom to be recommended. It is uncertain in its results and by no 
means free from danger. 

It has been employed both for parenchymatous goitre and for cysts. 

The object that is aimed at in the injection of a goitre is to cause 
sufficient inflammation to obliterate some of the minute vesicles of 
a parenchymatous goitre or the larger cysts of a cystic one. It is 
obvious, therefore, that the harder and more solid forms of goitre are 
quite unsuitable for this method of treatment. It should never be 
employed in any case in which serious dyspnoea is present. 

Operation. The materials that have been used for injection 
arc numerous. That which occupies the foremost rank is undoubtedly 
iodine. This may be used in the form of simple tincture or in combina- < 
tion with other drugs. Arsenical solutions, perchloride of iron, ergot, 
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osmic acid, and iodoform have all had their advocates, but probably 
none of them is superior to iodine. 

^ . INJECTION OF PARENCHYMATOUS GOlTRE 

The best directions for the performance of the injection of iodine 
; into parenchymatous goitre arc those of Sir Felix Sernon, who lias written 
as follows : — 

‘ I. Select suitable cases only, ix. cases in which the gland substance 
is so thick that one may be fairly certain that the injection ('an l)e made 
into the parenchyma proper, and in whi('Ji, on tlie other liand, the inter- 
stitial fibroid change has not progressed too far. 

‘ 2. Inject every third day into the gland substance proper a (piantity, 
from twenty to tliirty drops, of an alcoholic iodine^ solution (oiu^ part 
of iodine in twelve parts of absolute alcoliol) witJi a well-made and W(‘ll- 
cleaned hypodermic and screw syringe. 

* 3. Vary as much as possible thc^ phu'e of inje^ction, and never inject 
into the same neighbourhood on tw'o consecutive occasions. 

‘ 4. Avoid wounding superficial veins and inj(‘cting air. A j)iece of 
tape may be tied round the neck below the tumour so as to compress 
the superficial veins. 

‘ 5. Neither ins(‘,rt the point of the nec^dle too timidly, when 1 lui injec- 
tion fluid will very likely pass into the cellular tissue, suppuration resulting ; 
nor too violently, when it ma}'^ completely perforate the gland and the 
injecting fluid may be thrown into other important tissues. It is a good 
plan to let the jxitient swjillow when the needle has been inserted, b(*fore 
the injection is proceeded with, the body of the syringe being held (juitti 
loosely in the operator’s hand ; if the point of the needhi is in the gland 
substance the fonmost point of the .syringe will rise with the ri.sing 
gland ; if it be in front of the gland no movement will ensue ; if it have 
perforated the gland the hindermost part of the .syringe will chiefly ri.se. 

‘ 6. Never inject in such a direction that the point of the needle jKiints 
directly towards the trachea or towards thv. great vessels and nerves 
of the neck. 

* 7. Inject very slowly and watch ('.specially the effect of the injection 
of the first few drops. Select the place of injection carefully beforehand 
by palpation and steady the tumour with the left hand whilst making 
the injection. Previous freezing of the surface with an.-est}ietic ether 
round the point selected for injection may be resorted to, but is not 
necessary." 

INJECTION OF CYSTS 

For those who desire to employ this exceedingly dangerous method 
of treatment, the directions given by the late Sir Morell Mackenzie may 
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be quoted, but the practice is not recommended except possibly under 
very exceptional circumstances. * 

An operation which depends for its success upon the establishment 
of suppuration within the thyreoid is not one which is likely to meet 
with much favour at the present day. Its solitary claim to recognition 
is the small size of the scar that is produced by it. 

‘ The cyst is first punctured and emptied with a trocar at its most 
dependent part, a drachm or two of the solution of perchloride of iron ^ 
is then injected, the canula with its plug and the iron solution being 
left in the cyst. After twenty-four hours the plug is removed, and the 
contents of the cyst withdrawn. If the fluid be then found to contain 
much blood, or if it be thin and serous in appearance, a second injection 
must be made. In other words, while haemorrhage must be carefully 
prevented, a slight inflammation of the lining membrane of the cyst is 
essential. One injection is generally sufficient, but if the first injection 
fluid be too quickly removed, the process may have to be repeated three 
or four times at intervals of two or three days. When reaction has 
taken place, and the discharge is free from blood, the canula with its 
plug must still be kept in the cyst. Poultices of linseed meal should 
be kept constantly applied for three or four weeks, sometimes longer. 
When suppuration is well set up the plug may be removed ; the canula, 
however, being allowed to remain until the secretions become limited 
in amount and thin in consistence. When the cyst is very large it is 
best to try to reduce the quantity of fluid before injecting. This can 
often be done by drawing off a small amount, say two or three drachms, 
at intervals of a day or two on several occasions. No attempt must, 
however, be made to empty the sac entirely, for if this is done haemor- 
rhage takes place from the lining membrane of the cyst into its cavity, 
which soon becomes full again. The duration of the treatment is from 
three weeks to four months, according to the size of the cyst, the usual 
time being six to eight weeks.’ 

Results* As regards parenchymatous goitre there is no doubt that 
in many cases a more or less successful result ensues, at any rate for 
a time. There is, however, equally little doubt that very often the 
treatment is unsuccessful. A considerable number of cases have been 
recorded in which various complications, including death itself, have 
followed the operation. The injection may, and in most cases prob- 
ably does, at first produce increased swelling of the gland. This may 
cause dyspnoea or aggravate that which is already present. The 
injection may cause suppuration, which in its turn may easily lead to 
death. 

^ A watery 25 % solution of perchloride of iron is used. 
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As regards the injection of cysts with perchloride of iron, similar 
remarks apply. A complete cure more often follows, but, on the other 
hand, the dangers of haemorrhage and sepsis are much greater. The 
risk of the supervention of a permanent fistula is considerable. 

* The operator who undertakes to inject a thyreoid cyst must be pre- 
pared for grave complications, which may demand serious measures, such 
as laying open and packing the cavity or even enucleation of the inflamed 
or suppurating cyst. Both of these operations are highly dangerous 
under these conditions. 

INCISION 

Indications. Except for some acute inflammatory conditions 
simple incision is rarely desirable. As an exploratory operation it is 
occasionally justifiable in certain cases of doubtful malignant disease. 
Incision of a thyreoid cyst is occasionally performed when its fixity is 
such that enucleation cannot be advised. 

In sucli cases the cut edges of tlie cyst may be sewn to those of the 
skin, the cavity being packed with gauze and drained. The risks of 
such an operation are, however, considerable, and a permanent fistula 
is not unlikely to follow. 

Incision of the isthmus of the thyreoid gland is sometimes performed 
in cases of parenchymatous goitre with a moderate degree of dyspnoea. 
It is not to be recommended if a high degree of dyspna^a be present, since 
the operation is often followed by a certain amount of inflammatory 
swelling, which may cause the already narrow scabbard-shaped trachea 
to be compressed still more. This may lead rapidly to death by suffoca- 
tion. Sometimes divi.sion of the isthmus leads to separation of the 
previously united lateral lobc.\s, and thus fro^es the trachea at once from 
lateral pressure. More often tlie incision merely allows the accumulated 
colloid to drain away slowly, and thus causes diminution in the size of 
the goitre. Recurrence is not uncommon as the wound heals and the 
colloid reaccumulates. 

In some cases of otherwise inoperable malignant disease attacking 
a parenchymatous goitre, temporary but marked relief may be afforded 
to the respiratory distress by a linear incision down to the trachea. 
In such a case it is the draining away of the colloid that relieves the 
pressure. 

It is in cases of acute .suppuration, however, that incision is most 
useful and most often demanded. 

When the diagnosis of localized suppuration within the thyreoid gland 
has been made, no time should be lost before cutting down upon the 
abscess and evacuating the pus. 



62 


OPERATIONS UPON THE THYREOID GLAND 


OPERATION FOR ABSCESS 

A direct incision should be made over the most prominent part of 
the inflammatory swelling and carried down into the gland until the pus 
is reached. If the abscess be deeply seated, the operator must be pre- 
pared to meet with considerable haemorrhage. Large vessels may require 
ligature, and it will generally be found necessary to pack the cavity 
with gauze. Provision must be made for free drainage. 

If suppuration occurs in a thyreoid cyst as the result of injection, the 
cyst should be laid freely open and packed with gauze. Occasionally 
under these circumstances, enucleation of the cyst (see p. 8o) is a pre- 
ferable proceeding. The same may be said of suppuration of an adenoma. 
As a rule, however, in dealing with acute suppuration in the thyreoid, 
the less the operator does tlie better. He should content himself, for 
the time at least, with providing a free exit for the pus. 

The diffuse suppuration which occasionally occurs in large solid 
goitres as the result of injection is a most serious condition. It is very 
likely to lead to death from suffocation or from sepsis. It may excep- 
tionally demand some large operation, such as extirpation or enuclea- 
tion, if life be seriously threatened by urgent dyspnoea. 

LIGATURE OF THE THYREOID ARTERIES 

This operation has been recommended and performed many times 
in the hope that by cutting off the blood-supply to the goitre, its size 
might be diminished. Originally performed by Walther of Landshut 
and others as long ago as the beginning of the nineteenth century, for 
many years it was completely out of fashion and was never performed. 

Of late years its use has been revived by Wolfler and Billroth, who 
recommended that not only the superior but also the inferior thyreoid 
arteries should be tied. Still more recently its use has been recommended 
by Kocher, more especially for cases of exophthalmic goitre. The writer 
has practised it several times, but does not consider it to be, in itself, 
a good operation. 

Indications. (i) For parenchymatous goitre it has often been 
employed, but there is no evidence that it has any beneficial effect upon 
the goitre. Ligature of the superior thyreoid arteries alone is quite useless. 

Ligature of the inferior thyreoid arteries is usually a difficult and some- 
what dangerous operation, and there is no evidence that it is of any real 
value in the treatment of this disease. In cases of small parenchymatous 
goitres it is unnecessary, and in the case of large ones it is almost as 
severe a proceeding as removal of part of the goitre, and gives far less 
satisfactory results. 

(ii) Its use at the present day is restricted to exophthalmic goitre^ 
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and is not often to be recommended even for this disease. In bad cases 
of this^ disease where the operator hesitates to remove a lobe of the 
gland, it is sometimes desirable to tie one or more thyreoid arteries as 
a preliminary measure before proceeding to the more radical operation. 
The writer has in his own practice seen marked benefit follow ligature of 
, both superior arteries and one inferior artery in a very bad case of exoph- 
•thalmic goitre. He considers it, however, to be a dangerous proceeding, 
and is of opinion that in acute cases it should never be employed. In 
certain chronic cases it may be worth trying. 

Operation. Ligature of the superior thyreoid artery is best per- 
formed through an incision along the anterior border of the sterno- 
mastoid opposite the great cornu of the hyoid bone. The artery may 
be tied either near the tip of the great cornu of the hyoid or at the inner 
edge of tlie omo-hyoid muscle. The latter method is said to bt^ the 
better when the goitre is large and the artery consequently much dis- 
placed. The apex of the upper horn of the gland is naturally a good 
guide to the vessel. 

Ligature of the inferior artery is much more difficult. This oi)eration 
may be performed by one or other of three principal methods. 

1. Internal to the sterno-mastoid (Velpeau’s method). An incision 
is made along the anterior border of this muscle. The veins passing 
from the thyreoid gland to the internal jugular vein are tied and divided. 
The carotid sheath is drawn outwards away from the gland. The thyreoid 
artery is then found at the inner border of the scalenus anticus muscle. 
The artery .should be tied just where it changes its direction from the 
vertical to the horizontal. 

This operation is usually difficult. Many veins have to be tied. 
The artery is much overlapped by the goitre. The latter has to be 
lifted up out of its bed before the artery can be exposed. 

2. Through the sterno-mastoid (Langenbeck’s method, modified by 
Wolfler). The incision is made over the sterno-mastoid. Its lower end 
is at the junction of the inner sixth of the clavicle with the remainder. 
The fibres of the muscle must be partially divided. Several large veins, 
including the external jugular, usually require ligature. Search is now 
made for the tendinous part of the omo-hyoid, an important guide to 
the artery. The tendon is drawn upwards or divided. The carotid 
sheath is drawn inwards, the phrenic nerve outwards. The artery is 
then seen lying at the inner edge of the scalenus anticus. If necessary, 
this muscle must be drawn a little outwards. 

3. External to the sterno-mastoid (Drobnik’s method, as practised 
by Rydygier). This appears to be the be.st method, at any rate for 
cases in which the gland is much enlarged. 
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The incision is made at the posterior border of the sterno-mastoid. 
It begins at the clavicle or a little above it and is carried upwards to 
the point at which the external jugular vein crosses the posterior border 
of the sterno-mastoid, usually on a level with the lower border of the 
thyreoid cartilage. The sterno-mastoid muscle and carotid sheath arfe 
drawn inwards and the artery found as above. It is best tied immediately 
above the place where it is crossed by the omo-hyoid muscle. 

Rydygicr has proposed a slight modification of Drobnik’s original 
operation. He makes the skin incision not vertically, but horizontally, 
a little above the clavicle. By this means the scar is rendered less 
visible. 

It is not wise to attempt to ligature the inferior thyreoid by Drobnik’s 
or Rydygier’s methods without preliminary practice upon the dead body, 
as the artery lies at a considerable depth in close relation with many 
important structures. 


EXOTHYREOPEXY 

This operation consists in cutting down upon the thyreoid gland, 
dislocating it through the wound, and then leaving it exposed to the air. 

It has a twofold object, that of mechanically relieving the tracheal 
pressure and tliat of inducing atrophy of the exposed gland. 

First practised by Jaboulay of Lyons in 1892, the operation has 
been performed much more often in France than in any other country. 
In this country exothyreopexy has not become popular, and it does not 
seem at all likely that it ever will. 

Indications. The operation has been performed upon various 
kinds of goitre. It appears to have been performed most often upon, 
and to be most suitable for, the more solid and vascular forms of 
parenchymatous goitre and exophthalmic goitre. It is intended to 
obviate the risks of extirpation of such goitres. The proceeding has, 
however, risks of its own, and the objections to it are considerable and 
obvious. 

The principal objections to exothyreopexy are the mechanical diffi- 
culties of effecting tlie dislocation in cases in which the goitre is deeply 
seated and causing much dyspnoea, the risk of venous haemorrhage and 
sepsis, the long time occupied by the healing process, the liability to 
recurrence, and the very considerable deformity which is necessarily 
produced by the operation. The cases in which it is most likely to be 
justifiable seem to be those of prominent and bilateral goitres of a 
parenchymatous nature, in patients who are not suffering urgently 
from dyspnoea, and who do not object to the unsightly appearance of 
the resulting scar. 



EXOTHYREOPEXY 


65 


It may perhaps be justifiable in certain unusual forms of prominent 
exophthalmic goitre of large size. 

It has also the advantages of being usually a short operation and 
one which requires very little of that exact knowledge of anatomy so 
Essential for the successful performance of extirpation. 

Operation. A median incision of suitable length is made in the 
middle line of the neck. This should extend downwards as far as the 
episternal notch. Any large superficial veins that may be encountered 
are clamped, cut, and tied. The incision is carried tiiroiigh the skin, 
fascia, and layers of cellular tissue, until the capsule of the gland has 
been exposed. The wound is then enlarged with the fingers, which are 
insinuated gently between the surface of tlie goitre and the superficial 
tissues until the lateral borders of the goitre have been reached. At 
this stage no instruments should be used for fear of tearing or cutting 
veins and other important structures. If, owing to the size of the goitre, 
the fixity of the structures over it, or any other reason, the edges of the 
goitre cannot easily be reached with the fingers, the operator must 
not hesitate to divide transversely the skin and muscles, so as to 
give more room. Each lateral lobe of the goitre has now to be dislocated 
forwards. This is eifected by hooking one or more lingers round the 
external border of the lobe and then drawing it forwards. As a rule 
each lateral lobe must be dislocated separately, one after the otlier. 
Occasionally it is possibhi to dislocate botli lobes simultaneously by 
widely opening the wound with the thumbs, wliile pressure is exerted 
upon the back of tlie lobes by fingers placed upon the skin at the sides 
of the neck. This proceeding, however, exposes the trachea to serious 
risk of dangerous or even fatal compression. The moment of effecting 
the dislocation, even of one lobe, is always a dangerous one, owing to 
the increased prevssure exerted upon the trachea. The greatest care 
should be taken that the thyreoid gland itself or the thyreoid veins be 
not torn by the fingers. The fingers should be inserted at the sides 
of tlie gland, and not beneath its lower horn, where the veins are usually 
large and numerous. The fingers must never penetrate the thyreoid 
capsule. The goitre having been dislocated, strips of sterilized gauze 
are now packed round the tumour in the cleft between the goitre and 
the edges of the skin wound. An antiseptic dressing is then placed 
over the whole of the exposed surface of the goitre. 

After-treatment and results. The strips of gauze which 
have been placed in the grooves between the goitre and the edges of 
the skin are intended to protect the mediastinum from infection by the 
fluids which exude abundantly at first from the exposed surface of the 
gland. These strips may be removed on the fourth day and need not be 
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replaced. The skin is then allowed to unite with the goitre, and gradually 
re-covers it. Great care must be taken to keep the whole of the qxposed 
surface aseptic during the process of cicatrization. According to Berard, 
whose book, Thrrapeutique chirurgicalc du goitre, contains an excellent 
account of the operation, ‘ cutaneous cicatrization is complete, on th^. 
average, by the end of six weeks or two months.’ 

During the first few days after the operation there is a copious 
exudation of serous fluid from the exposed surface of the gland. This 
exudation comes partly from torn lymphatics, partly from the turgid 
veins compressed by the edges of the cutaneous wound, and consists also, 
in part no doubt, of the colloid secretion of the gland itself. 

After a day or two the veins on the surface of the tumour, which 
arc at first swollen and prominent, become thrombosed. They then 
gradually become smaller, until at the end of about a week they appear 
only as small brownish cords. Elevation of temperature is almost 
always present during the first eight or ten days after exothyreopexy. 
This has been explained as ‘thyreoid fever’ due to absorption of secretion 
from the interior of the gland. 

In the course of several weeks after tlie operation tlie exposed gland 
gradually shrinks and recedes behind the skin. The latter encroaches 
upon the surface of the tumour, which becomes covered with a decreasing 
area of granulations, and finally by a scar. With regard to the ultimate 
appearance of the cicatrix, Berard expresses liimself as follows : — ‘What 
is usiuilly found at tlie end of some months (after exothyropexy) is a 
decolorized disk, the dimensions of which vary from those of a two-franc 
piece (i inch), very smooth and shiny or else bossy, and w^hich is 
adherent to the deeper parts of the neck, fixing them to the skin. Some- 
times the appearance is still more ugly ; the little cysts whicli form 
during the shrinking of the tumour become adherent to the skin and 
project externally like true grafts of thyreoid tissue, resembling grapes 
embedded in the skin.’ 

Berard gives an excellent photograph of a scar produced by an 
exothyreopexy. It is certainly much more ugly than the scar produced 
by any ordinary extirpation or enucleation operation. 

Complications. With regard to serious haemorrhage, Berard is 
of opinion that with ordinary care it may usually be avoided, except 
in the cast? of very vascular goitres and of those which are very adherent 
to surrounding parts. He lays down a rule with regard to haemorrhage 
due to wound of capsular veins, viz. that the lobe that bleeds should 
be immediately luxated externally. This tends to obviate dangerous 
bleeding into the cellular tissue of the neck. The haemorrhage, moreover, 
tends to stop spontaneously after dislocation has been effected. If 
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bleeding still continues, it can more easily be arrested by pressure or 
ligature. If luxation of the lobe proves to be impossible, the bleeding 
must be arrested by leaving clamp forceps ai)plied to tlie bleeding parts. 
^ Paiitful dysphagia appears to be common during the first two or 
three days after the operation. In about one-third of tlie cases bronchitis 
Vippcars to be troublesome. 

Complications due to the mechanical disturbance and displacement 
of the trachea ai)pear to be not uncommon, although as a rule after 
exothyreopexy the dyspncca is relieved. In some cases of exothyreopexy 
not only has the dyspnoea not been relieved but it has been positively 
aggravated. This will readily be believed by those who have had 
practical experience of the injurious effect of traction upon the trachea 
in the course of an ordinary operation of extirpation. If the dyspnoea 
be aggravated by exothyreopexy it is recommended that tlie goitre be 
replaced, the surgeon contenting himself with the benefit that may 
follow mere division of the tissues in front of it ; or tracheotomy 
may become necessary. This is, however, always a very serious com- 
plication of any operation upon a goitre, owing to the danger of setting 
up sepsis in the wounded cellular tissue of the neck. 

In some cases in which exothyroopt^xy was found impracticable, 
owing to the impossibility of effecting the dislocation, the tumour has 
been merely laid bare by tlie operation. The wound has been packed 
with gauze. Shrinking of the goitre may follow this simple operation 
just as it may after a simple division of the isthmus. The possibility, 
however, of serious increase in the amount of dyspnoea due to inflam- 
matory swelling must be borne in mind. Infection of the wound is 
obviously a serious danger, and one which is not easy to avoid. It is 
in the later stages of the healing process, when antiseptic precautions 
tend to become rela.xed, that infection is ai)t to be produced. It may 
be followed by sloughing of the exposed gland and extension of the 
inflammatory process to the deeper j)arts of the neck and chest. 

Mortality. It is difficult to judge of the true mortality after 
this operation. Eerard has collected sixty-fiv^e cases of exothyreopexy 
performed chiefly upon parenchymatous goitre, but also upon several 
exophthalmic goitres. In four of these cases deatli resulted from pneu- 
monia, septic infection with luernorrhage, and acute Graves’s disease 
(two cases) respectively. 

Among the sixty-one cases that recovered were cases in which slough- 
ing occurred, in which tracheotomy became necessary, or in which other 
operations, such as extirpation or enucleation, were subsequently per- 
formed. Many of the cases appear to have benefited greatly by the 
operation; others seem to have been improved but little, if at all. 
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OPJiKATIONS FOR REMOVAL OF A PORTION OF THE 
THYREOID GLAND 

By far the most useful and important operations upon the thyreoid 
gland are those in which some considerable portion of the gland is actually 
remov'ed. These operations divide themselves into two main groups : 

1, Extirpation. Operations in which more or less of the th5n:eoid is 
removed together with its glandular capsule. 

2. Enucleation. Operations in which one or more encai^sulcd tumours 
arc removed from within the gland. 

Each group contains several varieties. 

EXTIRPATION 

Indications. (i) Parenchymatous goitre, that is, one in whicli 
the whole th)urcoid gland is enlarged, all its vesicles being distended with 
colloid secretion. Small parenchymatous goitres not causing dyspnoea 
should never be treated by operation. 

Very large prominent parenchymatous goitres in young subjects are 
occasionally suitable for removal by extirpation even when dyspnoea 
is not dangerous or serious, provided that the patient is willing to run 
a certain amount of risk in order to get rid of an unsightly deformity. 

It is dyspnoea, however, and especially the more severe forms of this 
symptom, which usually demands operation. All parenchymatous goitres 
which produce serious dyspnoea, and which do not yield to medical treat- 
ment after a fair trial, sliould be treated by operation and not be allowed 
to progress indefinitely until life is urgently threatened. The dyspnoea 
of a parenchymatous goitre has nothing to do with irritation of recurrent 
laryngeal nerves. It is due to direct pressure upon the trachea and 
nothing but the removal of the pressure will cure it. 

If the goitre be situated well above the sternum and consequently 
free to expand externally, the danger of death from suffocation is much 
less than when the goitre is situated low down, in or near the upper 
opening of the thorax. The lower down in the neck the goitre the more 
serious are its pressure effects. The most dangerous of all goitres are 
those which arc situated 'partly or wholly within the thorax. 
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If should bo borne in mind also that the soft trachea of a child or 
young adult is much more liable to sudden and fatal compression than 
is the rigid and more resisting trachea of an elderly person. 

• (ii) mMultiple encapsulcd tumours. Whether enucleation or extirpation 
should be performed in cases where a number of comparatively small 
1 tumours are present is often a difficult matter to decide. Multiple 
enucleation may lead to serious luEmorrhage which ('an be avoided to 
a large extent by an extirpation opc^ration. 

On the other hand, an extirpation which removes all the tumours 
may involve the unnecessary sacrifice of a large amount of functionally 
active gland tissue. Frequently it is best to do a partial extirpation 
of one lobe and to content oneself with the enucleation of one or more 
tumours from the opi)osite lobe. 

(hi) Certain rare cases of subacute inflammation, chronic suppuration, 
and sinuses left after injection may demand extirpation. 

(iv) The rare form of inllammation known by the somewhat cumbrous 
name of primary canceriform chronic inflammation of the thyreoid gland 
should be treated by extirpation, if the case be seen early enough. The 
infiltration of neighbouring important structures, however, which occurs 
in the more advanced stages, will often render a satisfactory removal 
of the disease impossible. The operator who embarks on one of these 
operations should know when to leave off, and not jeopardize the life 
of his patient by making too prolonged an attenijit at removal. 

(v) Malignant disease. The operative surgery of malignant disease 
of the thyreoid is very unsatisfactory, a com2)lete cure being only very 
rarely recorded. This is meiinly owing to the fact that cases of malignant 
disease of the thyreoid arc seldom seen by the surgeon at a sufficiently 
early stage of the disease, at that stage alone at which it is i^ossible to 
effect complete removal of the growth. Owing to tlui anatomical situa- 
tion of the tumour, lying as it does in close proximity to imj^ortant 
structures, it is usually impossible to effect that free removal of the 
tumour and neighbouring parts which alone gives satisfactory results 
in the treatment of malignant disease. In a very early stage, while the 
growth is still confined within the gland, such removal is possible. But 
at this stage certain diagnosis is wellnigh imj^ossible. A hard lump 
which is steadily growing in an elderly patient, if it be not a cyst, is 
probably a malignant tumour. But such a lump causes little or no 
trouble or even discomfort. At this stage the diagnosis is usually not 
made. If made, it is often difficult to persuade the patient to submit 
to operation. 

, If the tumours be allowed to grow until the glandular cajxsule has 
been penetrated, then the diagnosis is easy enough, but the favourable 
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time for operation has passed away. An irregular bossy lump, pain in 
the side of the neck and head, paralysis of the recurrent or sympathetic 
nerve, dysphagia, perhaps even dyspnoea, make the diagnosis only too 
plain. But by this time, even though the tumour be movable and 
apparently removable, the operator will find only too often, when he cuts 
down upon it, that infiltration of the trachea, oesophagus, or carotid 
vessels makes his operation practically futile. 

He may endeavour, by resecting carotid vessels, cutting away portions 
of the trachea, oesophagus, or what not, to eradicate the disease. He may 
succeed in getting the wound to heal and for a short time the patient 
may be benefited. But a speedy recurrence is almost inevitable. 

The only operation that affords a chance of cure is extirpation,- 
extirpation of the whole of the affected lobe and as much of the oppositi^ 
one as may seem necessary. Complete bilateral removal of tlie whole 
gland is never desirable. If the disease lias progressed so far as to make 
such a proceeding seem necessary, it is certain that the trachea or other 
neighbouring extra-glandular structures have already become affected, 
and it is better either not to operate at all, or to be content with some 
such palliative operation as linear incision or tracheotomy. 

(vi) Exophthalmic goitre. In this disease the wdiole gland is uniformly 
enlarged, the amount of retained colloid is diminished, and there is 
a marked increase in the epithelial elements of the gland. A gland which 
is the scat of a pre-existing cyst or adenoma xnay become the seat of 
Graves’s disease. This accounts for the cases of asymmetrical goitre 
with the Ordinary symptoms of Graves’s disease. Such cases as these 
may, perhaps, occasionally be treated with advantage by enucleation. 
But for the common form of exophthalmic goitre, if deemed suitable 
for removal by operation, extirpation of some kind should be the opera- 
tion of choice. 

It must be remembered that all operations for exophthalmic goitre 
involve serious risk to life and should seldom be recommended. 

In bad acute cases and in all cases where the heart has been enfeebled 
by prolonged rapidity of action, there is grave danger of death occurring 
during or very shortly after operation. 

In less severe cases operation may be permissible if preceded by 
careful and prolonged medical treatment. 

During tlie operation excessive manipulation of the gland should 
be avoided as much as possible. Great rapidity of pulse after the opera- 
tion may be controlled to a certain extent by the free use of massive 
saline injections per rectum. 

After recovery from the operation the patient usually feels much 
better for a time, and in some cases the improvement is permanent. 
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More often, however, the symptoms return after some months and the 
ultimate condition of the patient may be worse than before. 

It sliould be remembered that many cases of ordinary goitre have 
• considerable rapidity of pulse and a good deal of tremuloiisness. Such 
cases are often classed among those of true Graves’s disease. It is the 
> brilliant results often obtained by operation in this ('lass of case that are 
partly responsible for the lamentable results so often seen after operations 
for genuine Graves’s disease. 

Operation. General remarks. This operatmn is one that should 
not be undertaken lightly or by any one who is not thoroughly familiar 
with the details of aseptic surgery, and of the pathological anatomy of 
the thyreoid gland. It involves a deep wound at the root of the neck 
in cellular tissue, which is exceedingly liable to septi(' infection. The 
dissection must be carried out in the midst of, and in close proximity to, 
various large and important structures, wenmd of any one of which 
may 'mean grave danger to the patient’s life. Tlie vessels which will 
be encountered are likely to be greatly dilated and their walls are easily 
torn. Serious hicmorrhage, once started, may be very difticiilt to control. 

At every stage of iho operation the operator should know exactly 
what he is doing, and be able to .see precisely what lie is about to cut. 
He should also remember, when operating upon large* goitres, that the 
anatomical structures of the neck do not always oc('upy lh(‘ir normal 
positions, but are likely to be displaced and distort(‘d by the goitre. 

Especially should he remember that the lower part of a goitrij often 
extends down behind the clavicle or sternum into a n^gion into which 
it is dangerous to enter without a due knowledge of the conditions he 
may expc^ct to meet with. There are often spec ial (lang(*rs connected 
with respiratory distress or cardiac failure which he must be prepared 
to avoid, or to deal with should they occur. 

Position of the patient. Tlic shoulders should be well raised and the 
fiead thrown back as far as is consistent with comfortable breathing. 
It is well to ascertain, before administration (jf the anaesthetic, how far 
the head can be extended without serious (.*mbarrassment of the respira- 
tion. The head should be held lirmly by an assistant and rotatory 
movements avoided, lest sudden dyspna^a should supervene from kinking 
of the trachea. If serious dyspnoea be present the patient may have to 
be propped up in a sitting posture. 

Ancesthetic. If dyspnera be not extreme, and tlie services of a really 
reliable antesthetist can be secured, there is no objection to the administra- 
tion of a general ancesthetic. The greatest care, lujwevcr, should always 
be exercised with regard to the anaesthetic, and anaesthesia should never 
be deep. Sudden embarrassment in respiration may occur at any stage 
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of the operation, even in apparently simple cases. When extreme 
dyspnoea is present, it is best to perform the operation under locaPanaes- 
tliesia, or at most under very light general anaesthesia (see Vol. I, p. 31). 

The anaesthetic of choice in most cases should be chloroform, For, 
operations on exophthalmic goitre, or in cases where the heart is already 
much weakened by long-continued respiratory distress, ether is to be 
preferred, administered by the open method. A combination of the two 
methods is often useful, the administration beginning with chloroform 
and passing on to ether, especially after the dislocation of the tumour 
has been effected. 

If serious asphyxia occurs at the commencement of the operation, 
it may be necessary to proceed rapidly with the dislocation of the tumour, 
thus relieving the pressure upon the trachea. Tracheotomy should not 
be resorted to, if it can possibly be avoided, as it increases enormously 
the risk of the operation. 

If the services of a really reliable anaesthetist cannot be obtained, it 
is often safer not to employ general anaesthesia at all, but to be content 
with local anaesthesia. 

Indeed, some surgeons seem to recommend the latter as the routine 
proceeding for nearly all goitre operations. 

Local anaesthesia should be induced by Schleich’s metliod, eucaine, 
or eucaine and adrenalin, being injected into the skin along the line of 
proposed incision, and also into the deeper tissues’ in certain places (see 
Vol. I, p. 37). In making the latter injections great care is necessary 
to avoid wound of veins and consequent infiltration of the tissues with 
blood. Such infiltration might render much more difficult the subsequent 
steps of the operation. 

In the case of children and of nervous subjects who cannot be trusted 
to keep still, general anaesthesia is preferable. 

Operation is occasionally demanded in cases of exfremc dyspnoea 
with marked cyanosis. In such cases general aniesthesia is highly 
dangerous and local anaesthe-sia is greatly to be preferred. 

Skin incision. Any one of three incisions may be employed: 

' (a) A curved transverse incision low down in the neck. This gives 
much the best result from the cosmetic point of view, as the scar is low 
down and can easily be hidden by the dress or by a necklace (see 
Fig- 23). On the other hand, it does not allow such free access to the 
upper poles of the gland unless the incision be very long and the ends 
curved markedly upwards. For prominent goitres, for those low down 
in the neck, and for median tumours it answers very well. 

(b) An oblique incision near the anterior border of the sterno-mastoid 
gives free access to a unilateral goitre, however large. The incision 
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should be carried well down to the episternal notch, except in the case 
of small tumours of the upper pole. 

(c) A curved transverse incision across the middle or upper part 
the goitre, combined with a vertical median incision down to the 
episternal notch (the Y incision). This gives plenty of room and is 
Suitable for large goitres, especially if bilateral, and for most cases in 
which the operation is expected to be unusually difficult. 



Fig. 12. Skin Incisions suitablk for the Removal of a Left-sided 
G oixRE. A and n give more room, but c gives a mucli belter result as regards 
the subsequent scar. 

The median vertical incision meiy be used for median and small 
tumours, but is not recommended, as it does not, as a rule, give suflicient 
access to the lateral parts of the gland. 

We will assume that the transverse incision (a) is to be employed. 

The first incision .should be carried boldly through the skin and 
platysma. Both are dissected up in one flap until the upi)er part of the 
goitre has been reached in the neighbourhood of the larynx. Various 
branches of the anterior jugular veins arc now seen, and must be isolated 
iUnd secured with pressure-forceps before being divided. A large vein 
running close to the sterno-mastoid will generally require special atten- 
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tion, as also a transverse communicating branch low down near the 
sternum. 

Treatment of the infrahyoid muscles. The infrahyoid muscles 
must now bo divided high up near the top of the larynx. A vertical 
incision is then made tlirough the musculo-fascial layer nearly down 
to the sternum. The triangular flap of muscle and fascia on each 



Fig. 13. Extirpation of thk Right Half of a Parenchymatous GoiTRE 

OF moderate Size. First stage. Incision through the skin and platysma, 

side is then turned downwards and outwards, and the thyreoid gland 
exposed. 

In dividing the infrahyoid muscukir layer, the latter should be lifted 
up with forceps before it is cut, so as to avoid risk of injuring the under- 
lying venous plexus. Blunt-pointed scissors are more useful than the 
knife at this stage. 

In large parenchymatous goitres and in goitres of long standing, 
the infrahyoid muscles often lie in deep grooves in the gland. They^ 
must be carefully lifted out of these grooves before they arc cut. All 
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layers of muscle and fascia lying in front of the gland must be carefully 
and freely divided so as to expose thoroughly the thyreoid gland with the 
network of veins lying upon and in it. Great care must be taken not to 
jvound*this plexus, the veins of which are often much distended. If 
pricked they bleed freely, and the Inxmorrhage is difficult to control. 

\ It is essential that the operator at every stage of the operation should 
see exactly what he is doing. This cannot be done if blood is effused 
into the cellular tissue of the neck. 



Fio. 14. Extirpation op the Right Half of a Rarenciiymatous GoiTRic. 
Second stage. A flap of skin and platysma lias been dissected upwards, exposing tlic 
sterno-mastoid muscles, the anterior jugular veins and their branches, and tlie infra- 
hyoid muscles. The latter will be lifted up with dissecting f()rce])S and divided 
with scissors in ‘the direction of tJie thick black lines. 

Every bleeding point of the wound sliould be immediately sccun^d 
with pressure-forceps. But the veins of the thyreoid plexus itself should 
not be allowed to bleed, since the application of forceps is very apt to 
tear them and to cause further and perhaps serious liaLTnorrhage. 

Up to this point the operation of extirpation is identical with that 
of enucleation, presently to be described. But from tliis point onwards 
the two operations differ. 

In performing extirpation the operator keeps outside the gland and 
seeks to tie all main vessels before he interferes with the gland itself. 
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The cnucleator penetrates the gland and takes out the tumour from 
within it. 

Luxation of the tnmotir. If the goitre be fairly movable, an attempt 
should now be made to dislocate one or both lobes forwards out' of tlm 
wound. The forefinger should be inserted very gently and carefully 
between the gland and the internal jugular vein, which lies close to its. 
outer border. The goitre is then pushed forward and brought out of the 



Fig. 15. FxTiRi’ATioN of thk Right Half of a Pakencjiymatous GoItke. 
Third stage. The infrahyoid muscles, a, have been divided and their lower ends 
have retracted out of sight. The right lobe of the goitre has been herniated out 
of the wound either before or after ligature and division of the superior thyreoid 
arterj’^ and vein. Large middle and inferior thyreoid veins are seen ramifying on 
the surface of the goitre, covered only by a very thin and delicate layer of connective 
tissue. B, The edge of the divided platysma. 

wound. If the middle thyreoid veins are much in the way they may have 
to be clamped and tied before the finger is thus inserted. The greatest 
possible care must be taken not to tear them and thus cause luemorrhage 
into the cellular tissue. Care must also be taken at this stage not to 
pinch the trachea, possibly already much flattened and very liable to 
become completely occluded if dragged upon or unduly com2:)ressed. 

Ligature of vessels. The j^rincipal vessels which now require ligature 
arc the superior thyreoid artery and vein near the ai')ex of the lobe, the 
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large inferior thyreoid veins at the lower pole (often very difficult and 
troublesome to get at), and the middle thyreoid veins, if these have not 
already been tied. Either pressure-forceps or double ligatures must be 
careful^ and securely applied to all these before they are divided. If a 
divided and unsecured inferior thyreoid vein slips back into the media- 
^stinum it may be very difficult io secun' it again. 



I'lG. i6. Extirpation of the Right Half of a Parenchymatous GoItke. 
Fourth stage. The isolated lobe has been turned over towards the middle line. 
The inferior thyreoid artery and its accompanying veins arc seen at the posterior 
and inner border of the lobe, a, (Esophagus ; n, Prcvcrtebral muscles ; c. Carotid 
sheath; d. Recurrent laryngeal nerve; e, Main trunk of tlie inferior thyreoid artery 
with its accompanying veins. 

The veins along the upper and lower borders of the istlimus may be 
secured temporarily with clamps. If the isthmus be small, it may be 
compressed with a long-bladed pair of pressure-forceps. 

The goitre should now, if possible, be turned over towards the middle 
line while the inferior tliyreoid artery is dealt with. If the isthmus be 
very thick or the goitre very firm and fixed, it may be impossible to turn 
the latter inwaids. In this case the isthmus should be divided and the 
goitre turned outwards, the inferior thyreoid arterial branches being secured 
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as the gland is being separated from the trachea. In most cases, however, 
it is possible to turn the goitre over sufficiently to obtain access to the 
artery from the outer side. 

The main trunk of tlie artery may be secured before it divides. But 
usually it is better to clamp and tie separately the branches of this vessel 
after it has crossed the recurrent laryngeal nerve, and not too near to 
this important structure. The nerve generally passes over the artery, 
but sometimes behind it, and often between its diverging branches. The 
position of the nerve should be knowm to the operator and avoided by 
him. It is best not to expose and hook aside the nerve (as is recom- 
mended by some) because it is liable thereby to become involved in tlie 
scar and to suffer temporary or even permanent paralysis. 

Division of the isthmus and removal of the tumour. All the principal 
vessels having now been secured, the isthmus may be divided with 
scissors or knife, and the connexions of the gland with the trachea on its 
inner side are then cut through. At this stage care is sometimes necessary 
to avoid wounding tlie trachea or larynx. Hard, calcified masses in the 
gland sometimes simulate the trachea rather closely. A softened and 
flattened trachea in a young subject may not be readily recognized 
as such by those not familiar with this class of operation. 

After removal of the tumour a few vessels on the side of the pharynx 
or elsewhere may require ligature. The various vessels that have been 
clamped at the earlier stages of the operation must now be tied. 

The grceitest attention must be paid to ha.'mostasis. Every bleeding 
point must be thoroughly secured before the wound is closed. Recurrent 
venous haemorrhage is (after sepsis) the one serious danger of a large 
thyreoid operation. After all the bleeding points have been apparently 
secured, the efficiency of the haemostasis should be tested, before the 
wound is closed, by making the patient strain. Tlie anaesthetist, wlio 
should be prepared for this, has allowed the patient at this point to 
come round so much tliat tickling the interior of the pharynx with his 
finger or a pair of forceps readily induces straining or coughing. If any 
vein is then seen to bleed (and sometimes even a large one may do so) it 
can easily be tied. If bleeding is going to occur when the patient strains, 
it is better that it should do so now, while the w^ound is still open, rather 
than an hour or two later, when the patient is back in bed, and may be 
straining and vomiting as the result of the anaesthetic. 

Closure of the wound. All haemorrhage having been completely 
arrested, the wound is now closed. First, the divided infrahyoid muscles 
must be replaced and the cut edges united with fine sutures. If this 
be not done a most unsightly hollow is afterwards found to have been 
left in the neck. 
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A drainage tube having been inserted into the wound and brought 
out at the epistcrnal notch, the platysma is carefully united by buried 
sutures, and finally the thin incision is accurately closed by fine continuous 
sutures or by Michel’s clips. 

Very fine silk (No. o or at most No. i) should be used for all ligatures. 
.If a thicker ligature seems necessary for a large artery or vein, it is best 
*to make use of the same fine silk, doubled or even trebled. The silk 



Fig. 17. Extirpation of the Right Half of a Parenchymatous CiolTRE. 
Filth stage, Tlic tumour has been removed and the infrahyoid muscles have 
been replaced and sutured. A drainage tube has been placed at the lowest part 
of the wound. 

should of course be boiled immediately before the operation. Throughout 
the operation the wound should be kept covered up as much as possible 
by layers of sterile gauze (see Fig. 18). Only that part of the wound 
at which the operator is actually vrorking should be left exposed at any 
one time. The operator and his assistants should of course wear rubber 
gloves. 

After the application of the dressing, the head, neck, and upper part 
of the thorax should be enveloped in bandages, care being taken not 
to apply much pressure to the neck itself or to constrict the thorax 
in such a way as to hinder respiration. 

^ For the after-treatment of the case see p. 87. 




8o 


OPERATIONS UPON THE THYREOID GLAND 


MODIFICATIONS OF EXTIRPATION 

Resection. This is a mere variety of partial extirpation. After 
the lobe of the gland lias been isolated everywhere except on the inner 
side, the isthmus is divided. The attached portion of the gland is then 
cut through in such a manner that a portion of the lobe, generally about 
as large as a walnut, next to the trachea and laryngeal nerve, is left behind. 
Any vessels requiring ligature are clamped either before or after their 
division. Most of them will be found near the surface just under the 
capsule. 

The advantages of this operation over extirpation of the whole lobe 
arc (i) that some of the gland is left to carry on the function of the organ 
on the side operated on, (ii) that the recurrent laryngeal nerve is less 
liable to exposure and damage, and (iii) that no unsightly hollow is left 
in the region from which the goitre has been removed. 

This operation and the next are particularly suitable for cases of 
bad parenchymatous goitre where it is necessary to operate upon both 
lobes simultaneously. 

Resection-extirpation. This operation closely resembles the 
last, but differs from it in that the isthmus is not divided. The lobe is 
isolated as before, and a section is then made through the gland from 
before backwards. This section may be vertical or oblique, or even trans- 
verse, according to the situation of the portion of the lobe which it is 
desired to remove. 

Amputation is a term applied to the removal of a goitre by 
simply cutting across its neck. It is an operation of very limited applica- 
bility. It may be employed occasionally in cases of prominent or pen- 
dulous goitres with a relatively narrow pedicle. 


INTRAGLANDULAR ENUCLEATION 

Indications. This operation is suitable only for encapsuled 
tumours (cystic or solid), and depends for its feasibility on the fact that 
such tumours generally have a sharply defined surface easily separable 
from the gland in which they are imbedded. 

The diagnosis is generally made from the shape of the swelling. En- 
capsuled tumours are round or oval, while parenchymatous swellings 
preserve the natural pyriform shape of the gland. 

Practically, all strictly unilateral swellings of the thyreoid (with 
the exception of inilammatory swellings and malignant tumours) are 
encapsuled tumours and therefore capable of being enucleated. 
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Enucleation should never be attempted in any case of paren- 
chymatous goitre. As in the case of extirpation of parenchymatous 
goitre, dyspncea is the main symptom which calls for Ihe operation of 
enucleation. As the operation is, however, Tisually much li*ss seric^us than 
fliat of extirpation, it is frequently permissible to ])erform it merely 
,on tlu^ grounds of deformity or discomfort, especially if the latter be 
•increasing. P'or small tumours simple enucleation is tin* best o])eration ; 
for large ones, the niodiiication of resection-enucleation (see p. 86) is 
preferable. 

Operation. The earlier stages of eniicli*ation down to the ex- 
posure of the thyreoid gland are exactly the same as those of (extirpation 
(see p. 71). 

After the thyreoid has been exposi'd and the operator by ins})ection 
and palpation of th(; swelling has ('onlirmed his diagnosis that an enucleable 
tumour is prc'sent, he frendy and boldly incises the gland down to the 
surface of the tumour itself. 

The latter is then sludh^l out by means of blunt instrunK'iits. For 
this i)uri)ose he may employ eitluT Koclua’s sj)ecial (‘imcleator or his 
linger, or, better still, a closed pair of blunt-pointed dissecting fonn'ps. 
At this stage much assistance may often be (krived from pushing the 
tumour forwards by means of a ring(*r placed behind it on the skin of 
the posterior triangle, ('are should b(^ taken both by the ojxa'ator and 
by the aiuesthetist to watch tlie pati(*nt’s breathing during the actual 
enucleation, It^st dangerous resinratory distress be produc(‘d by pressure 
upon the tracliea. This is particularly likidy to occur during tlK', enuch^a- 
tion of tumours which are deeply seated behind the sternum or clavicle. 
The whole of the anterior surface of the tumour should be thoroughly 
cleared from the gland tissue before eniuleation of the posterior part is 
attempted. Care must be taken to avoid pressing the tumour against 
the trachea, especially if this be alivady much llattened and narrowed, as 
it often is. 

Difficulties and dangers. The two principal diflicultic's of the 
operation ar(^ — 

(i) ReC(jgnition of the surface of the turncnir itself. 

(ii) Hiemorrhage. 

(i) Rccogniiion of the surface of the tumour. Thc^ tumour may lie at 
some little depth below the surface of tlie gland. On the other hand, if 
at all large, it has generally caused so much atrophy of the overlying 
gland tissue, that it appears to be on the surface and to be covered 
only by tlu^ connective-tissue capsule of the gland. It is important to 
^bear in mind that a thyreoid tumour, however superficial it may appear 
to be, is always covered by a layer of true thyreoid tissue. Through this 
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layer, whether thick or thin, the operator must penetrate before the 
shelling-out process is commenced, or he will get into trouble with 
haemorrhage and perhaps damage important surrounding structures. 
The surface of the tumour is generally easily recognized by its colour, 
which is very different from the maroon red colour of the enclosing 
gland tissue. The colour of the tumour varies considerably. It is often 
of a bluish tint, especially if there be extravasated blood within the 
tumour. Old thick-walled cj^sts and adenomata, sucli as that depicted 
in Figs. 20 and 21, are often of a dull buff yellow colour. Tlie operator 
must avoid, on the one hand, beginning the enucleation before the actual 
tunioiir has been reached. On the other hand, he must take care not to cut 

into the tumour and thus miss 
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Fi(i. iS. X’krtical Section tjihough y\N 
Encai'suled Adenoma and its Containing 
Lohe. To show whore cniiclealion should be 
bcf'un, viz. where the (uiclosiiif^ gland tissue 
is fairly thick and easily distinguishable from 
the tumour. At the most ])romiiient part of 
the tumour the enclosing layer of gland tissue 
is often exceedingly thin and firmly adherent 
to the surface of the tumour itself. {Diagram- 
matic.) 


the dit'iding layer between 
tumour and gland in which 
alone enucleation can be pro- 
perly performed. 

When enucleating the j)os- 
terior part of the tumour, it is 
very i‘asy to leave tlie surfaces 
of the tumour and to penetrate* 
the glandular layer. 

If the tumour be cystic or 
very soft and friable*, it often 
bursts and collapses during tlie 
eiimcleation. In such a case 
it is best to lay hold of the 
tumour with seiveral pairs of 
pressure- f or cej)s aiul to draw 
it forwards. The glandular 
slieath may tliem lx*, peeled off 
by means of ordinary dissecting 
forceps held in the other hand. 
Any vessel .se^en during this part 
of the operation should be at 


once seized with clip-forceps. 
If the glandular layer over the anterior surface of the tumour be very 
thin or adherent, as it often is, there may be considerable difficulty in 
finding the proper layer in which to begin the enucleation. The operator 
is apt to penetrate into the interior of the tumour and to lose his way 
there. It is frequently better to begin the enucleation, not at the most 
prominent part of the tumour where the gland tissue is thin and 
difficult to separate, but somewhere else nearer the periphery of the 
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tumour where it is covered witli a thicker layer of easily distinguishable 
gland. 

Thus in the diagram (see Fig. i8) the proper places to incise the gland 
would by at A and not at n. 

(ii) IIcFmorrhagc. The amount of hremorrhage that tnkes place during 



\i), KksKCTIOX-KNIICMCATION of a LeFT-SIDFI) ICnCAFSULKO 'rUMOL’K 
(TiiicK-WALLiiD Cystic Aoknoma). The left lobe with its tumour hiis Ix'cii 
dislocated forwards out of the wound. The wliolc of the surrounding; skin area, 
together with all parts of ihe wound at which tlie operator is not actually working 
at the lime, is kept covered up with thin layers of moist sterile gauze to ensure 
asepticity of the w'ound. In the other illustrations the gauze has been omitted 
for the sake of clearness. 

the enucleation varies much. If the tumour be small the luemorrhagci 
is but trivial and most of it can be arrested by packing tlie cavity 
with gauze. The packing is left in situ for a few minutes while the 
operator proceeds to tie tlie superJicial vessels which were clamped at 
an early stage of the operation. When the gauze is removed the few 
points that still bleed can easily be seen and tied. 
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If the tumour be ut all large the amount of blood that is lost during 
the few moments oecupied by the enudeation and afterwards may be 
eonsiderable and e\’en dangerous. In these eases it is not safe to trust 
to gauze packing. Tiie walls of the cavity in which the tumour lay should 
bi^ seized with forceps and drawn forwards, ]^y mcMUS of forceps jdaced 



Fk;. 2'..\ Ki=:si;c:tion-kni:ci.kati()N oi-' a I.iaT-siDj'.i) J^Nt:ArsiJi.i:i) 'ruMoi ii 
(Tiiic K-wALLKn Cystic Adjixoma). The left lobe of the glahd, with the tumour, 
has bctMi dislocated out of the wound. Pressure -forcci)s f)r ligatures (omitted for 
the sake of clearness) have been idaccd upon various larg() vessels, marked by 
crosses. An incision has been made through these vessels and the glandular 
layer co\’ering the tumour. Enucleation of the tumour itself has been begun. 
Care must be taken to isolate each large vessel before it is clam})ed or tied. 
A marks the j)osition of the superior thyreoid artery and vein, which have already 
been tied. 

at th(^ bottom of the cavity, the latter can b(i completely everted and the 
bleeding points seen and secured. The amount of hcemorrhage may be 
lessened by ligature of the superior thyreoid artery before incision of the 
gland. Or the whole lobe may be dislocated forward and the inferior 
thyreoid artery ti(?d (after ligature of the middle thyreoid veins) before 
the glandular tissue is incised. 
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Hut in till cases of large tumour where serious iKemorrliage is to be 
feared it is best not to do simple enucleation, but to substitute the far 
preferable ojxaation of resection-enuclt*ation (vide infra), 

^ Aftcir removal of the tumour or tumours and the compleli‘ ariwst of 
all hcernorrhage, the.* wound in the gland itself may be sewn up by two 



Fig. 21. Ti()N-KNi:eiJ:ATi()N. A later slajj;e of tin? same o|Hii-atioi’i. 

The tumour, rotated outwards, has been enucleatetl on its inner and posterior 
surface until a line has been reached which is well outside the position of the 
recurrent laryngeal nerves and internal jugular vein. Clamps have then been 
applied, above and below, to tlie posterior part of the glandular capsule, which 
is then cut through witli scissors outside the line of those clamps. The whole 
tumour, together with the thin glandular capsule, still adherent on its anterior 
and outer aspects, has then been removed. 

or three purse-striug sutures of catgut or viay liiu^ silk passed trans- 
versely across the walls of the cavity, care being taken not to transfix 
any extra-glandular structuri!. This step obliterates the cavity in which 
blood or colloid might otherwise collect. The subsequent closure of the 
wound is the same as after extirpation. 
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MODIFICATIONS OF ENUCLEATION 

By far tli(‘ most important of thes(! is 

R-CSCCtion-Cnuclcation^ whirli, indcuxl, should bo tho operation 
)f choke for all lar^t‘ eiieapsiiled tumours. 



loG. jj. Kesi:c:tion-kni:c:li:ation. The tumour Ikilmi rumovod and 

all blcc^ding ])oints thoroughly secured, the cut edges of the thyreoid gland are 
brought together and united by a few line sutures. 

It differs from simple enucleation in that a considc^rable portion 
of enclosing, but thinned and functionally useless, glandular capsule is 
removed with the tumour. The enucleation area from which h«a?morrliage 
can tak(i place? is tlius greatly reduced in size. After exposure and, if 
possible, luxation of the tumour, a vertical incision is made on the inner 
side through the glandular capsule. Enucleation is then carried out 
on the inner and posterior aspect of tlie tumour until a point has been 
reached posteriorly which is well outside the region of the recurrent 
nerve. Care being takcui to avoid wounding the internal jugular vein, 
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tile ghinduhir capsule is then again incised vertically and the tumour 
removed together with the unseparated portion of glandular capsule. 
The principal vessels should be seized as the enucleation jiroceeds. Many 
mA thefti may witli adx'antage be clamped (*V(‘n before the capsule is in- 
cised. Any bleeding points on the cut surfac'e of tln' gland are tied. The 
► wounded surface is tlum still further diminished in si/i* by uniting its 
anterior and posterior surfaces with a few sutures, which may with 
advantage lie passed in a purse-string manner as above described under 
cMiucIealion. The, lines of incision through tlu* cajisulc' may be* varied 
avc'ording to the situation of the tumour and ('oiisecpiently of the portion 
of gland whic'h it is desired to |>r(‘serv»‘. 

Kvid6ni6nt is an operation of but httl(‘ importance'. It consists 
in cutting the tumour across andscuajiing out its (Contents from tlu' inside'. 
It is chietly api^lie'able to soft solid tumours with wry thin walls which 
may be diflicult to (‘nucleate satisfactorily. It is oce asioually reeiuirt'd 
for a lixc'd tumour which e'annot be liftc'd out of the glandular bc'd in 
whie'h it lies. If the' tumour In? solid and of large' si/c' the* resulting 
lueuiorrhage may b(‘ e'xtre'inely serious. 

AFTER-TREATMENT OF EXTIRPATION AND ENUCLEATION 

Wlu'Ji the patic'Ut returns to bed she should hi' ])rop|)e'(l up at an angles 
of 45 ' with ]>illows or a bed-rest. 

Ill tliis position the^ patient is usually inue h more' comfortable* than 
when lying on the^ back. The* position also favours drainage' of colloid and 
blood-stained seriiin, a vc'ry important uiatte*r if jn iuiary union is to be* 
obtained, as it should be*. 

ff the patic'iit be old or feeble* or sulfe*riug nuu h from shoc k, she* may 
be* alltjwed to lie on her side* for a. lew hours. 

If the operation has bc'en unilateral she should lie.* on the side opposite 
to that of the* operation. If bilateral, she* should lie alternately on the 
two sides, the* pe:)sition being changed every few hours. In some; e:ases 
of retrosternal and intrathorae'ic goitre where drainage* is otherwise 
dilficult, the patient .should occasionally be rolled ove;r on to her face 
for a few minutes once or twice a day, in orde*r to secure thorough drainage 
of the cavity. 

Occasionally in bad cases of retrosternal goitre where a large cavity 
has been left, the sides of wliiedi cannot be approximated, it may be 
necessary to pack with gauze for several days. But as a rule ev(;n large 
cavities close uj) very (piickly, so that prolongc'd drainage; is very sc'ldom 
• necessary. 

In the great majority of cases, if the operation has b(;en properly 
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performed, the drainage tube should be remov-ed on the day after that 
of the operation, and not replaced. 

Tliirst and restlessness after the operation are best treated by massive 
rectal infusions of normal saline solution at the body temperature. The 
fluid should be injected very slowly through a small soft rubber catheter 
attached by means of a rubber tube to a jug raised only a few inches above 
the level of the rectum. The fluid then trickles slowly into the rectum 
and is absorbed as quickly as it enters. If given too quickly, or if too 
hot or too cold, it will not be retained. If the patient docs not vomit, 
fluids may be given freely by the mouth. In the first twenty-four hours 
little or no food of any kind should be given. Indeed, it is best in most 
cases to withhold food until the patient expresses a desire for it. 



A 

r'lG. 23. The Scar after Operations ui»on the Thyreoid CiLAXD. a shows 
the transverse scar of a bilateral resection-extirpation operation, b shows how 
the transverse scar in this position can be completely hidden by a necklace. (From 
a p holograph.) 

On the other hand, after most thyreoid operations what the patient 
does require is fluid, and fluid in considerable quantities. After the 
sickness has passed off she should be encouraged to drink hot water, 
weak tea, barley-water, or similar drinks. 

In the writer’s practice, the patient is allowed to get out of bed for 
a short time on the second or third day in all but the most severe cases. 
The stitches are removed on the fourth day. By this time the wound 
should be soundly healed. 

If recurrent hiemorrhage takes place within a few hours of the 
operation, as may be the case if the vessels have been incompletely 
ligatured, the wound should be opened up freely, the clots turned out, 
and an atternpt made to secure the bleeding vessels. 

This is often a very difficult task and may prove to be impossible. 
If the bleeding be found to come from a number of very small vessels 
rather than from a single large one, it is best to pack the wound with 
gauze and to treat it in a more or less open manner. 

Post-operative luemorrhage is, however, always a serious complica- ♦ 
tion, and is best trended by ensuring that it shall not occur, that is, by 
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exercising the most scrupulous care in arresting all luemorrhage before 
the wound is closed. 

The temperature and pulse should be taken every f(.)ur hours after the 
(4j:)erati#n. If neither rises above 100 and the patient’s gi‘neral con- 
dition is good no anxiety need be felt as to the progress of the case. 

*J[f either of them rises much above this level and remains so for inon^ than 
a few hours the operator sliould be rc‘ady to open up the wound and to 
re-establish efficient drainage. If serious symptoms of .sepsis supervtMie, 
no time should be lost in opening iij) the whole wound and j^ai'king witli 
dry sterilized gauze. Rapidity of pulse, if not due to sepsis, is best treated 
by massive rectal saline infusions. Some amount of pain in deglutition 
is not uncommon in the first day or two. Should it last longiu' than 
this it generally indicates inflammatory trouble in the wound. A mild 
aperient should be given within forty-eight hours of the operatit)n, or 
sooner if any serious elevation of temperature takes place. 
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KK:\I()VAL of TIIYRliCMiLOSSAL AND BRANCHIAL CYSTS 

AND fisti:lt: 

THYREO-GLOSSAL CYSTS 

Tiiksi-: lire formed in connexion with the tnict of thyreoid tissue that 
1‘Xtends fromtlit‘ isthmus of the tliyreoid gland upwards to the foramen 
('ici'iim at tile base of the tongue. 

The lower part of this tract often persists as tlie jiyranhd or middle 
lobi* of till' thyreoid gland. 

Cysts or adi'iiomata may form in it just as they do in any other 
part of tlie thyreoid gland. Such tumours lie in front of the larynx, usually 
slightly to om‘ or other side* of thi‘ middh‘ lim*. 

They can easily be remox ed through a median or a transverse incision. 
They may be eniicleatcid, but it is generally bicst to removi^ the whole 
of th(^ pyianiid, after isolating and tying its iippi*!' and lower i^xtreinities. 

Tliat portion of the tract which extends from the api^x of tlie pyramid 
to the foramen crecum usually becomes obliterated at an early piaiod, 
but may piT.sist as a slender librous cord or a minutii canal. 

(■ysts forming in this originally tubular structure are not uncommon. 
TIk^ proper treatment for such a cyst is to dissect it out, remembering 
that a proci'ss runs upwards behind tlu* hyoid towards tlii' bas(^ of the 
tongue. If this upward extension be not removed the wound will not 
heal or the cy.st will bi^ rein'oduced. Occasiomdly it may e\’en be neces- 
sary to dividt* the hyoid bone in the middle line with' bone forceps, to 
obtain access to the uppermost portion. A \'ertical incision is often em- 
ployed for the lemoval of cy.sts, ])ut a transverse iiK'ision gives a better 
cosrnidic result and adds but little to the difficulty of the opiu'ation. 
Rarely the uppermost jiart of the thyreo-glossal duct above the hyoid 
becomes dilated and forms a cyst at th(^ basc^ of thi^ tongui.*. 

vSuch cysts occasionally form tumours of considerable si/e within the 
mouth and may interferii seriously with swallowing and speaking. They 
may be removed without much difficulty from within the mouth by 
enucleation. The tongue must be drawn well forwards and ordinary 
care must be (cxercisc^d to prevent blood running into the larynx. 
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REMOVAL OF BRANCHIAL CYSTS AND FISTULA 

These are due to the persisteiin* of more or h^ss of lhi‘ three j)Osterior 
^)ra.nclTial clefts on either side of the neck. 

If t\wu\ be an extiM'iial opc^ning it will be found at tin* a.ntt‘rior bordiu’ 
•of the sti'rno-rnastoid muscle, either just bitiind tlu* angle of tlu^ jaw, 
op})()site the tliyreo-hyoid space, or a little abovt* th(‘ imier end of tlu* 
clavicle, according to tlu^ ('hdt affca'tod. 

If there bt^ no external opcaiing th(‘ im('lr)Si‘d |)f)rtion of thi‘ juMsisleiit 
cleft may becomes dilated into a cyst occupying any of th(‘ above sit nations. 
A narrow cord-liki^ process can oft(‘n Ix^ s<‘(ai or fell extending upwards 
from tlie cyst towards the j^harynx. 

In dissi'cting out such cysts, this upwards extension jnust always be 
removed. This involves a dee[) and ( areful (lissi‘c1ion upwards l)elwt‘(‘n 
the internal and external carotid V(\ss(‘ls as far as th(‘ pliarynx. It tin* 
whole of this tubular prolongation be not reinovcal, the cyst is reproduced. 
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CHAPTER I 


• 

THE SURGICAL ANATOMY OF THIi JHLE J>ASSA(;i<:S ; 
GltNERAL REMARKS: OPERATIONS FOR INJURY I'O THIC 

HIL1-: DUCTS 

ANATOMICAL CONSIDERATIONS 

The gall-bladder. Tlu* gall-bl;id(li‘r is sitiiiitud on tlu* inu-rior 
surface of tlic right lol)c of the liver in a large but shallow di'pression 
termed the cystic fossa, the peritoneum co vising tht» under surface of 
the liver being rellticti'd on to and coviTing the nnatt.u'lu'd fnndns and 
inferior surface. 

It is usually pear-shaped, the large (‘.\treniity lying ant(‘rior to and 
below the neck, where it iiK'rges in the cystic duct. It varies consider- 
ably in size according to IIk^ \'ohim(^ of its ('ontents. In a state of moderate 
distension it holds from 50 to 60 cubic ('cntimiitres of bile. Its walls 
are very elasli(', and it is possibles to introduce undiM* j^ressun*. from 
200 to 250 cubic centimetres of water without jnodiicing ru])ture. 
If the distension be continued, rupture occurs ( lose to tlu* neck of the 
organ. 

The rounded fundus, wlien distt^nded, projects beyond tlui fiee border 
of the liver, the margin of which jiresents a more or less distinct notch — 
the cystic notch — and conies into contact with the anterior abdominal 
wall close to the margin of tlie ninth or tenth c'ostal ('artilage imiiK'diately 
below the point when' the outer edge of tlu' rectus abdominis muscle 
crosses the costal margin. 

The body of the gall-bladder presents two a.siiects, a superior and 
an inferior. The superior surface is in contact with the cystic fossa, to 
which it is united by some loose connective tissue and by v(*ssels passing 
between the gall-bladder and the liver. 

The lower surface is covered by peritomiurn in its wlioh' ('xtent. It 
lies in contact with the second part of the duodenum and with the trans- 
verse colon. Its relations, however, vary considerably according to the 
state of distension of the organ. It may be pushed upwards and lie 
ill contact with the first part of the duodenum, with the pylorus, or 
with the anterior surface of the stomach ; or it may be displaced down- 
awards and lie in contact with the ascending colon or the anterior surface 
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of the right kidney. Occasionally a fold of peritoneum connects the 
body of the gall-bladder to the anterior aspect of the transverse colon. 

The neck of the gall-bladder is the narrowest part of the organ. It is 
bent into the shape of the letter S, and maintained in this position by loose 
connective tissue and by the peritoneum which covers it. Internally, 
two inflexions give rise to the formation of two valves of mucous mem- 
brane, tile low(M’ of which separates the gall-bladder from the cystic duct. 

The serous covering of 

f the gall-bladder is con- 
tinuous with the peri- 
toneum covering the under 
surface of the liver. It 
('overs all that portion of 
(li(^ gall-bladder which is 
not in contact with the 
('ystic fossa. The fundus 
of the gall-bladder is com- 
pletely covered by peri- 
toneum, and its ui)per sur- 

the organ, is not in direct 
('ontact with the surface 
of, the liver. It is sepa- 
rated by a double serous 
fold, the angle of which 
is formed by the reflection 
of the peritoneum from 
the margin of the liver on 
to the fundus of the gall- 
bladder. % 

Occasionally the gall- 

_ _ _ ^ bladder is completely in- 

Fig. 2.|. Jiik Gall-bladder and Bile Ducts. , _ 

vested by peritoneum, 

there being on the upper aspect a distinct mesentery, which allows more 

or less free movement. 

A much mon^ common condition found on the operating table is 
the presence of a mc^sentery, not reaching the fundus, but extending 
to the lower third or half of the gall-bladder. 

When moderately distended the gall-bladder is usually to be felt 
in the direction of a line drawn from the ninth or tenth costal cartilage 
and passing somewhat to the right of the umbilicus ; but this position 
may be altered from an unusual size of the left lobe, or other structural 
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variations of the liver, so that it may even project into the right lumbar 
region. On the other hand, especially where there have been repeated 
attacks of gall-stone colic, extending over a long period, it is more usual 
ip find^the gall-bladder smaller than normal, and occupying a position 
just in front of the transverse fissure of the liv^’er. So far may this contrac- 
*J:ion go that there may be almost complete obliteration of the sac, a con- 
dition which, when extreme, may be described as cholecystitis obliterans. 
In these cases there is not infrequently increased difficulty in recognizing 
the true relation of the parts, from the adhesions of some of the surround- 
ing organs by more or less intimate bonds to the gall-bladder and liver, 
so as completely to hide the gall-bladder from view when the peritoneal 
cavity is opened. 

With cirrhosis of the liver the gall-bladder is carried up well under 
the ribs, while if the liver is enlarged from any cause or displaced down- 
wards by emphysema of the lungs the gall-bladder will be pushed to 
a lower level. I have seen it in the Ccccal region and even in the pelvis. 

The blood-supply of the gall-bladder is derived from the cystic artery, 
a branch of the right division of the hepatic artery. This vessel runs 
by the side of the cystic duct to the neck of the geill-bladder, and 
there divides into two branches, an internal and an external, which 
run on either side of the viscus to the fundus. In addition, the gall- 
bladder receives some very fine branches which come directly from the 
liver. 

The cystic veins enter the right branch of the portal vein. The 
nerve-supply is derived from the coeliac plexus of the sympathetic. 

The cystic duct extends from the gall-bladder to the termination 
of the hepatic duct, with which it unites to form the common bile duct. 
It is from 33 to 45 millimetres in length, and has a diameter of from 
3 to 4 millimetres, being narrowest at the point where it joins the hepatic 
duct. It resembles in structure the wall of the gall-bladder, and presents 
a convoluted appearance, owing to the infolding of the mucous membrane 
in the form of valves in the interior (see Fig. 25). 

The hepatic duct originates at the right extremity of the 
transverse fissure of the liver by the junction of the two or three terminal 
biliary ducts. Thence it runs downwards and a little from right to 
left, to terminate in the common bile duct. The diameter of the duct 
measures from 4 to 5 millimetres. Its length is usually at least 3 centi- 
metres, but it varies considerably in different subjects. These variations 
depend on one or other of the two following conditions : the uncertain 
point of junction of the terminal biliary ducts, and the liigh or low union 
•of the cystic duct. 

Very rarely the terminal biliary ducts, two or tliree in number, unite 
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directly with the cyvStic duct to form the common bile duct. In such 
a case the hepatic duct does not exist. In its whole course the 
hepatic duct is situated between the two layers of the gastro-hepatic 
omentum. Above, at its origin, it crosses perpendicularly on thei^ 
anterior aspect the right branches of the hepatic artery and the portal 
vein. Below, it runs on the antero-external aspect of the portal 
vein, which position it maintains to its termination. It is in intimate 
relationship with the lymphatic glands at the hilum of the liver, and 
also with the nerves running to the liver. 

The common bile duct results from 
the junction of the cystic duct with the 
hepatic duct ; it receives the bile from these 
two canals, and transmits it into the second 
portion of the duodenum. It runs in a 
direction continuous with that of the hepatic 
duct from above downwards a little from 
right to left, running behind thc^ first part 
of the duodenum to the upper border of the 
head of the pancreas. Then it turns a little 
to the right and forwards within the pancreas 
to the ix)stero-internal aspect of the second 
portion of the duodenum. It traverses the 
wall of the intestine, into which it opens. 

It may be divided into four i)arts : 

(a) The supraduodenal. 

(b) The retroduodenal. 

(c) The pancreatic. 

{d) The intraparietal. 

Fig. 25. Diagram to snow The canal in its entirety describes a curve 
THE CONVOLUTED Appeakanck witli the concavity to flie right. It varies 
OF THE Cystic Duct. (Modified length from 6 to 8 centimetres, while its 
from TesHiL) diameter is a little greater than that of 

the hepatic duct. According to Quenu, 
an average taken from twenty subjects gives the circumference of the 
duct as 13 millimetres. The common duct is very extensile, as are 
also the other biliary ducts, and in cases of calculus and malignant 
obstruction it may attain a very considerable size, so as to resemble 
in calibre the small or even the large intestine. 

The relations of the common bile duct are of extreme importance in 
view of the various operations which are performed for the relief of 
obstruction in the duct. 

The supraduodenal portion measures from 10 to 14 millimetres in 
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length, though it may be shorter or longer, according to the point of 
junction of the hepatic and cystic ducts. It runs in the free border 
of the gastro-hepatic omentum immediately in front of the foramen of 
^Winsl®w. Here it lies on tlie antero-external aspect of the portal vein, 
while the hepatic artery is to its inner side. A small branch of the 
pancreatico-duodenal artery crosses part of the duct just above the 
duodenum. A chain of three or four lymphatic glands lies in contact 




Fig 26. Diagram to snow thc Rklation of thk C'ommon Bile Duct 
Four Divisions of the Common Duct. in the Free Border of the Lesser 
A, The .sui^raduodenal ; b, The retro- Omentum, b.d.. Bile duct ; F.w.,Fora- 
duodenal; c, The pancreatic; d. The men of Winslow ; 11. a., Hepatic artery; 
intraparictal. iw., Fortal vein ; v.c.. Vena cava. 

with the supraduodenal portion of the common bile duct, their vessels 
passing to the glands in the transverse llssurc of the liver. 

The retroduodenal portion corresjwnds to the posterior aspect of the 
first part of the duodenum, to the wall of which it is closely applied. 
The portal vein lies to its inner side, while behind it is the inferior 
vena cava. 

The pancreatic portion is the name applied to that portion of the 
common bile duct which extends from the inferior border of the first 
part of the duodenum to the point where the duct penetrates the wall 
of the second part ; it measures from 20 to 25 millimetres in length. 
This portion of the common duct crosses a small quadrilateral area, 
bounded above by the inferior border of the first part of the duodenum, 
below by the superior border of the third part, e.xternally by the internal 

II 2 
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border of the second part, and internally by the superior mesenteric 
vein. It is here closely applied to the pancreas, in some cases being 
completely surrounded by pancreatic tissue, in others lying in a pronounced 
groove on the posterior surface of the gland. ' 

Bunger (Med. Press, 1902, p. 523), in a careful examination of fifty- 
eight subjects, found in 25 % the duct ran in a groove in the gland, 
while in 75 % it was completely enclosed by pancreatic tissue. 

According to O. Wyss, the common bile duct ran in a groove on the 
posterior surface of the head of the pancreas in fifteen out of twenty- 
two bodies examined (68- 1 %), and it was surrounded by the tissue 
of the pancreas on all sides in the other seven bodies (31*7 %). This 
anatomical condition is important, inasmuch as swelling of the pancreas 
will in the first case push the common duct out of the way without com- 
pressing it, while in the second case compression leading to occlusion 
may easily take place where the duct passes through the head of the 
pancreas. 

This portion of the common duct is in close relationship with the 
inferior vena cava. 

The intraparietal or interstitial portion of the common duct com- 
prises all that portion of the canal contained in the thickness of the 
wall of the duodenum. It passes obliquely through the muscular coat 
of the intestine, and then dilates into a little reservoir underneath the 
mucous membrane, into which the main pancreatic duct also opens. 
This is known as the ampulla of Vater. This ampulla, a little oval 
cavity, may be well seen in a section of the wall of the duodenum in the 
axis of the common duct (see Fig. 28). The opening of the common duct 
is above that of the pancreatic duct, and the two are separated by a small 
transverse fold of mucous membrane. The ampulla measures from 6 to 
7 millimetres in length and from 4 to 5 in breadth, and, with the termina- 
tion of the two ducts, is surrounded by a thin layer of u'hstriped muscular 
tissue, forming a sphincter (Oddi). The ampulla opens into the duodenum 
by a little round or elliptical orifice, which is the narrowest part of the 
bile channel. It is important to note that the length of the diverticulum 
of Vater may vary from zero to ii millimetres, the average being 3-9 
millimetres, according to Opie, who measured 100 specimens. Viewed 
from the interior of the duodenum the ampulla forms a rounded eminence 
of the mucous membrane, known as the caruncula major of Santorini, 
the opening being seen at the apex of the caruncle. It is distant 8 to 
12 centimetres from the pylorus. Above it there is constantly found 
a small transverse fold of mucous membrane, which must be raised 
in order that the caruncle and its orifice may be clearly seen. Running 
downwards from the caruncle is a small vertical fold of mucous membrane 
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known as the frenulum caruncuhe. Above the caruncula major is found 
a smaller eminence, the caruncula minor, marking the termination of 
the accessory pancreatic duct. 

• An accessory pancreatic duct or duct of Santorini opens into the 
duodenum about ^ inch above the biliary papilla ; it is patent in 
^ about 50% of cases, and in over 80% it communicates with tlie duct of 
Wirsung. 

The mode of formation of the ampulla of Vatcr and the termination 
of the common and pancreatic ducts arc liable to great variations. Letulle 
and Nattan Lorricr distinguish four types. 

The first type is the classical one described above (see Fig. 28). 



Fig. 28. Diagram to show thk Four Chiick Variktihs in thk Termina- 
tions OF THE Bile ano Pancreatic Ducts in thk Duoimcnum. c , d ,^ Common 
duct ; /., Fossa ; u., Oval orillce ; /?., Papilla ; Pancreatic duct ; v., Ampulla 

of Vater. 

In the second type the pancreatic duct joins the common duct some 
little distance from the duodenum, the ampulla of Vater is absent, and 
the duct opens into the duodenum by a small Hat, oval orifice. 

In the third type the two ducts open into a smaller fossa in the wall 
of the duodenum, while the caruncle and the ampulla of Vater are both 
absent. 

In the fourth type the caruncle is W(*ll developed, but the ampulla 
of Vater is absent, its two ducts opening side by side at the apex of the 
caruncle. 

Other variations described in my work on the pancreas so rarely 
occur that they need not be mentioned here. 

In structure the common duct resembles the other biliary ducts, 
its blood-supply and innervation being the same as those of the hepatic 
duct. 

Congenital malformations. There is apparently no part 
of the biliary apparatus, except the liver, which may not be absent. 
While this is not specially to be wondered at in the case of the gall-bladder 
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and cystic duct, since they arc normally wanting in certain animals, 
and arc frequently obliterated by disease in the human subject, it affords 
serious food for thought to find that life has been possible for six months 
where even the hepatic and common ducts are represented by mere 



H('p;itic artiM-y. 

Vena porta* 
H«‘patit' ilufi 

<'oinnioii iliu'l. 


Fig. 29. CoNGKNiTAL Obliteration of the Bile Ducts. 


fibrous cords (as in Specimen No. 973 (sec F'ig. 29) in St. Mary’s and 
No. 1017 in King’s College Museum). 

Hour-glass-shaped gall-bladder is probably not uncommon. I have 
operated on several. 

Occasionally the distal part of the gall-bladder contains calculi, and 
communicates by a narrow neck with the cyst proper, or the distal portion 
may simply contain mucus and the proximal sac one or more calculi. 

In some instances the condition arises from contraction of an 
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old ulcer, but in others, the mucous membrane being smooth, and 
showing no evidence of cicatrization, the deformity appears to have been 
congenital. 

^ Intthe Annals of Surgery for May, 1899, is related a case in which 
there was transposition of viscera ; and as tlu^ patient was the subject 
of gall-stones, cholecystotomy was successfully performed on the loft side. 

In palpating the common duct for gall-stones, the surgeon frequently 
feels several more or less hard nodules within the free bordt*r of the lesser 
omentum, by the side or in front of the common duct, and unless it 
be boi’ne in mind that three or four lyinphatii' glands normally exist 
here, they may be apt to mislead, especially as th(*y are not unusually 
considerably enlarged where there is gall-stoju^ irritation. Frecpiently 
they are as large as beans, and at times the size of lilbiats. 

The large peritoneal pouch, bounded abovi^ by the right lobe of the 
liver, below by the ascending layer of the transvcasii mesocolon covering 
the duodenum internally, externally by the peritoneum lining the parietes 
down to the crest of the ilium, posteriorly by the ascending mesocolon 
covering the kidney, and internally by the i)(*ritoneum covering the spine, 
has been long recognized, but perhaps not siifliciently appreciated in 
gall-bladder surgery. Mr. Rutherford Morison drew attention to it 
in a paper in the British Medical Journal for March 3, 1894. 

It is possible to drain this pouch by means of a long glass tube, but 
it is safer to make use of a lumbar drain. It is interesting to note that 
the pouch is capable of holding nearly a pint of Iluid before it overflows 
into the general peritoneal cavity through tlu^ foramen of Winslow or 
over the pelvic brim. 

A deformity of the liver, congenital or acquired, may at times lead 
to a difficulty in diagnosis or in treatment. The common form is a tongue- 
shaped prolongation of the right lobe, which may project below the 
costal margin for several inches, and simulate a tumour of the liver or an 
enlarged gall-bladder. 

In some instances the gall-bladd(?r projects beyond the apex of the 
linguiform projection, in others the dilated gall-bladder lies under cover 
of the projecting lobe, which is thinned and spread out ovit it. 

In one of my cases the gall-bladder and linguiform proccjss of the liver 
reached the ciecal region, and the recurrent attacks of jxiin, associated 
with local peritonitis and unaccompanied by jaundice, much resembled 
recurring appendicitis, the point of greatest tenderness being situated 
midway between the umbilicus and anterior superior spine of the ilium, 
in which position the incision for the operation was made. 

In others, the projectioji is external to the gall-bladder, which is 
then found lying on its inner side. 
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In a case of this kind, where the gall-bladder is contracted and calculi 
are impacted in the cystic duct, there may be the greatest difficulty in 
extracting them, owing to a limitation of the space for manipulation 
caused by the abnormality, unless the liver be lifted up. 

I believe that Professor Riedel first described this linguiform projection 
of the liver, which is sometimes known as RiedePs lobe. It is said to 
be uniformly due to cholelitliiasis, but that it is not always associated 
with gall-stones my experience in several cases demonstrates. 

The liver is sometimes displaced vertically, as in one of my cases, 
where the incision had to be prolonged quite up to the ensiform cartilage 
in order to reach tlie shrunken gall-bladder, lying under cover of the right 



Fig. 30. Diagrams to snow Varieties of the Linguiform Process of the Liver. 


lobe, the under surface of which faced to the left side. In this case 
the left lobe was much smaller than the right, whiclijormed the great 
bulk of the liver. 

In one case the left lobe was apparently wanting, and tlie gall- 
bladder was deeply placed under the right lobe, whicli faced to the 
left. 

There have been several cases reported where the distended gall- 
bladder projected into the loin, and was reached and evacuated through 
a lumbar incision, the condition of liver just described being the probable 
cause of the distortion. 

Dr. J. F. Baldwin of Columbia, Ohio, has furnished me with the 
notes of a case that came under his care in which the liver was malformed, 
there being practically no left lobe, and the gall-bladder, instead of occupy- 
ing the usual position on the under surface of the right lobe, passed 
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downwards and backwards, and lay just to the right of the vertebral 
column, in which situation it was opened with difliculty for the removal 
of gall-stones, and drained. I liave myself seen and operated on a similar 
cjse. • 

"general remarks on OPERATIONS FOR GALL-STONES 

No surgeon should attempt the removal of gall-stones unless he is 
prepared for any of the various operations on the biliary passages, such 
as choledochotomy or cholecystectomy, as it is almost im])ossible to 
say beforehand what may be required until the ducts have been explored 
by the fingers and the condition of the affected viscera asc'ertained ; and 
no operation should, as a rule, be concluded until it is cli‘arly made out 
that the ducts, including the hepatic and common, are free from concre- 
tions, otherwise disappointment and dissatisfaction are ('(*rtain to follow. 

Since in the majority of cases, then, an opt‘ration for gall-stones is 
in the first place simply exploratory, the actual operation on the gall- 
bladder or bile ducts being only determined by the condition found when 
the abdomen is opened, it may be well first to consid(‘r a simjxh' abdominal 
section in the gall-bladder region. 

Preparation for operation. First, as to the room in which 
the operation has to be performed. Any ordinary well-('l(‘aned room 
having high windows so iis to give good top light answers almost as 
well as an operating theatre. There is, of course^ an advantage in liaving 
an overhead electric light, but the ojxuation now performed on the 
bile passages is, with few exc(*ptions, done clos(‘ to the surface, not as 
formerly at a great depth, which necessitated a special electric lamp, 
and always a very good vertical or high oblicjiie liglit. 

The advantage of operating in a hospital or surgical home is that 
the surgeon, or his house surgeon or assistant, is responsible not only 
for the operation but also for the after attendance, a mattca' almost 
as important as the operation it.self. Moreover the surgeon can do his 
work better and with greater confidence where? he is ace'ustome?d to 
operate, and where he is confident that all his directions before^ at the 
time, and subsequently, will be carried out to the leTter. 

In this matter of where the operation should be? done, the surgeon 
who has to do the operation ought to make the s(?lection, and the patient 
should abide by the decision with the full confidence that the operator 
will select the place where he can do his work to the best advantage 
of the patient. 

^ I have seen several unsatisfactory cases in which patients insisted 
on having operations performed in their own homes, which were utterly 
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unsuitable for such a purpose, that would in all probability have done 
well had they been in a surgical home, where the complications causing 
the trouble could have had immediate and skilful attention. 

The surgeon ought also to be helped by his ordinary assistant in all 
serious operations, for a stranger, no matter how skilled, can never 
accommodate himself immediately to the needs of the operator, and it* 
must be remembered that surgery is a fine art, that can only be carried 
out with the greatest perfection under circumstances that are favourable 
to the operator. 

The selection of the ancesthetist should also be with the operator, 
for with a competent anaesthetist the surgeon can devote the whole of 
his mind to his own part of the work in hand, without having his atten- 
tion diverted to make suggestions concerning the anaesthetic. 

With regard to instruments, a gall-stone scoop and curved clamps 
are the only special appliances required, and all the instruments are 
boiled for half an hour before being used. 

My sutures and ligatures are of catgut prepared by the iodine process ; 
they are strong and reliably aseptic. I have given up the use of silk 
sutures in gall-bladder surgery, and where a more durable stitch is required 
I employ o or oo size of green chromic catgut, which answers equally 
well, as it docs not become absorbed before the second or third week. 
As showing the disadvantage of non-absorbable sutures, there have been 
several cases recorded in wliich the knot of a ligature formed the 
nucleus of a gall-stone that had to be removed by operation, and one 
in which a silk suture used in a choledochotomy formed the nucleus of 
another gall-stone, which fortunately passed without further operation. 

As sponges, sterilized gauze swabs are used, but for isolating the 
area of operation thicker swabs with a tape attached are employed. 
The area of operation is surrounded by dry sterilized towels or a perforated 
sheet, sterilized by superheated steam for half an hour. 

My assistant and I wear boiled rubber gloves, and near the operating 
table I keep a bowl of i in 2,000 mercury biniodide solution or a normal 
saline solution in order to lave the gloved hands from time to time during 
the course of the operation. The instruments are used out of plain boiled 
water and the swabs are either used dry or wrung out of a hot normal 
saline solution. The ligatures and sutures are used out of a receptacle 
containing plain boiled water. 

The patient is prepared by having an aperient given so as to secure 
the bowels being moved the day before operation, and an enema is given 
the evening before if the operation is to take place early the next morning. 
If there be any feebleness of pulse, 5 minims of liquor strychninae are 
given subcutaneously on the afternoon and evening of the day before 
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operation and 5 minims as soon as the operation is nearing completion. 
Should there be chronic jaundice or a tendency to hiemorrhage, calcium 
chloride is given ; for although there is a greater tendency to bleeding 
in#chron4c jaundice from pancreatic disease than when jaundice is due 
to gall-stone obstruction, there can be no doubt that in all chohemic 
Conditions the blood becomes so altered that the coagulability becomes 
seriously diminished. Hence, in operating on deeply jaundiced patients, 
either an injection of normal scrum should be given a few hours before 
operation, or chloride of calcium may be administered in two 30-grain 
doses by the mouth the day preceding operation, and afterwards in 
30-grain doses by the rectum daily for two days, if needful. 

The skin of the patient over the operation area is prepared the day 
before, by thoroughly washing with ether soap ; if needful, shaving is 
then done. A dressing of lint, wet with i in 1,000 solution of biniodide 
of mercury in methylated spirit, is then applied, and over this oiled silk 
or gutta-percha tissue. The dressing is then changed early the next 
morning and the skin is thoroughly washed, so as to cleiir away all loose 
and sodden epithelium, after which another dressing is applied, to he 
removed on the operating table. 

If the patient be feeble, a pint of normal saline solution witli an 
ounce of brandy is given per rectum a short time before tlu; 
operation. 

As shock is intensified by exposure to cold, my patients arci always 
enveloped in cotton-wool, whicli is conveniently done by making a suit 
of gamgee tissue that can be readily run together by the nurses in a liour 
or two the day before operation. 

It will be found that a firm sand-bag, about 18 indies long by 6 inches 
wide and 3 inches deep, warmed and covered with flannel, and placed 
on the operating table at the liver level, will push the spine forward, 
and with it the liver and bile ducts, so that tlie common and hepatic 
ducts are brought several inches nearer the surface. By opening out the 
costal angle and tending to make the intestines slip down from the liver, 
it acts like the Trendelenburg position in pelvic surgery. 

An inflatable rubber bag may be employed in place of the sand-bag 
if preferred, or a firm roll of towels will answer if other appliances are 
not at hand. 

Though this method, until I drew attention to it, does not seem to 
have been employed by others, I can from ample experience speak well 
of its great utility. Instead of the sand-bag, I have, during the past 
two or three years, been employing a table, which by a slight mechanical 
g.ct elevates the hepatic region with facility, and this without disturbing 
the patient or deranging the aseptic surroundings. 



io8 


OPERATIONS UPON THE BILE PASSAGES 


Opcra^tion. Whereas I used formerly to make a vertical incision 
through the linea semilunaris, I now always make my incision over the 
middle of the right rectus in a line parallel with its fibres, which are 
then separated by the finger, "the posterior sheath of the rectus and 
peritoneum being divided together. Where the gall-bladder is distended 
and there is no jaundice, a small incision of 2 or 3 inches only may be 
required ; but when it is necessary to explore either the hepatic, common, 
or deeper part of the cystic duct, instead of prolonging the incision 
downwards as was formerly done, I now carry it upwards obliquely as 
high as possible in the interval between the ensiform cartilage and the 



Back to render prominent the Liver and Bile Ducts. 

right costal margin, thus freely exposing the upper surface of the liver. 
In some cases I have displaced the rectus inwards or outwards instead of 
splitting the fibres, as in the operation for removing the appendix. It 
will be found that by lifting and rotating the lower border of the liver 
(if needful first drawing the organ downwards from under cover of the 
ribs) the whole of the gall-bladder and the cystic and common ducts are 
brought quite close to the surface, and as the gall-bladder is usually strong 
enough, an assistant can take hold of it with his fingers or forceps and by 
gentle traction can keep the parts well exposed, at the same time that, 
by means of his left hand with a large moist swab under it, he retracts 
the left side of the wound and the viscera, which would otherwise fall 
over the common duct and impede the view. 
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It will now be observed that, instead of the gall-bladder and cystic 
duct making a considerable angle with the common duct, an almost 
straight passage is found from the fundus of the gall-bladder to the 
ei<rance»of the bile duct into the duodenum, and if adhesions have been- 
thoroughly separated, the surgeon has immediately under his eye the 
'■Olrhole length of the ducts with the head of the pancreas and duodenum. 
So complete is the exposure that, if needful, the peritoneum can be incised 
over the free border of the lesser omentum and the common duct separated 
from the hepatic artery and portal vein, though this is not necessary 



Fig. 32. DIAGR.XM to show the Table employed by the Author for 

ELEVATING THE HEPATIC RbGION. 


except where a growth has to be excised. The surgeon, whose hands 
are both free, can now deal with the gall-bladder and cystic, common, and 
hepatic duct; quite easily, and it is safe to affirm tlmt there is no portion 
of the gall-bladder and cystic, common, or primary division of the hepatic 
ducts which cannot under ordinary circumstances be reached for the 

'"IrSfiTscldon. any fear „f .eaferga or of Waction. yet. 

where the dnete have been incised and extensive 
there usually is some tendency to pouring out of fluid in the ffist few 
honi I therefore generally Insert a ganre ‘'■ro.^h a dr^nge 

tnbe passed into the right kidney pouch, bringing it out through a stab 


no 


OPERATIONS UPON THE BILE PASSAGES 


puncture 3 or 4 inches away from the chief incision, towards the right 
loin ; thus dependent drainage is obtained and the anterior incision can 
be securely closed. This drain is usually removed within forty-eight 
hours (see Fig. 43, p. 122). - a 

The wound is closed by continuous catgut sutures, first to peritoneum 

and deep rectus sheath, ana 
next to the anterior rectus 
sheath. Lastly, the skin mar- 
gins are brought together by 
means of two or tliree inter- 
rupted silkworm-gut sutures 
inserted quite an inch from 
the line of incision, taking up 
the anterior rectus sheath and 
being brought out an inch be- 
yond the incision on the other 
side so as to allow the edges 
to fall together without ten- 
sion, the skin between the 
sutures being accurately 
brought together by MichePs 
metal clips, thus securing union 
by first intention. 

If the W'Ound is a large one 
or the patient is feeble or has 
a cough, or if there is any fear 
that the edges of the tissues 
have been contaminated by the 
infected bile, the tw^o or three 
silkw’orm ^sutures above re- 
Fig. 33. Diagram to show the usual ferred to, instead of simply 
Incision employed py the Author. The taking up the skin and super- 
dotted line shows the dirertion in which the structures only, arc made 

it is necessary to (jxposc the common duct. transfix all the tlSSUCS , but 

these do not in any way alter 
the arrangements of the continuous catgut suture. 

To those having little experience in these operations, the modifications 
I have employed may seem trivial, but to those who have experienced 
the difficulties of the ordinary openition of removing gall-.stones from a 
contracted gall-bladder, or from the cystic or common ducts, I feel sure the 
method described, which enables the whole of the bile passages to be dealt 
with as a straight line close to the surface, will be sufficiently appreciated. 
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In these operations, forcipressnre is employed for the immediate 
arrest of haemorrhage, but I find it is more salisfactorv" iilso to ligature 
all bleeding points, as in jaundieed cases tlie compressi*d and unligatured 
^^ssels ^re apt to bleed subsequently and to lead to ( omplications that 
arc avoidable by careful li.'emostasis. For the same reason, I prefer 



Fig. 34. Diagram to show tiiiv Author's Mkthod or complictkly 

EXPOSING THE GALE-BLAOOER AND BiLE DUCTS. 

to divide and ligature firm, visctual, especially hepatic, adhesions, where 
that is practicable, rather than as formerly to separate them with the 
finger or tear them through. 

If the liver be torn in separating adhesions, tlu; bleeding must be 
carefully arrested before the abdomen is closed. Sponge pressure 
is usually sufficient if the laceration be small, but if the laceration 
^ be extensive, deep catgut sutures applied by means of a round 
intestinal needle will usually accomplish the desired effect; or, this 
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failing, gauze pressure is employed, the plug being left in until it 
becomes loose. 

After-treatment. Expedition in operating is an important 
factor in lessening shock, especially in abdominal surgery, for it stands 
to reason that prolonged manipulation and exposure of the viscera, in 
patients so ill as the class of cases we are now considering must generally 
be, will be badly borne ; for it is not only the work of the surgeon but 
the deep anesthesia that adds to the shock, since for these operations 
to be expeditiously performed the muscles must be well relaxed. Chole- 
dochotomy should occupy from half an hour to an hour, and only in 
case of unusual complications a little longer. 

After operation, a pint of saline fluid with i ounce of brandy is given 
by enema, and 5 minims of liq. strychniai are given subcutaneously, this 
being repeated if called for. Subcutaneous injections of saline fluid or 
intravenous infusion arc only rarely required. The saline enema, with 
an ounce of liquid peptonoids and an ounce of brandy, is repeated in 
two hours and again in four hours. 

Beyond a tcaspoonful of hot water or hot tea or albumen water from 
time to time, all feeding is by the rectum for the first twenty-four hours, 
though if there be no vomiting the teaspoonful of water is increased to 
a tablespoonful, or even two, every hour or of toner. After forty-eight 
hours, if there be no vomiting, milk and soda and barley-water can be 
freely given. A little plasmon dissolved in the tea or beef-tea or barley- 
water considerably adds to the nutritive value of the fluid. Light custard 
pudding is usually given on the third or fourth day, fish on the 
fifth, and chicken on the sixth, after which the diet becomes almost 
normal. 

The bowels are not disturbed before the fifth or sixth day, and then 
only by enema, unless there is vomiting or distension, and in case of 
cither of these complications a grain of calomel is administered and 
followed by 2 ounces of apenta water every two hours until it acts or 
flatus passes freely, this . being helped by the rectal tube or by a 
turpentine enema or by a soap and water enema containing 10 minims 
of oil of cajuput. 

Morphine is avoided after all my abdominal operations, as it tends 
to paralyse the intestines and leads to an accumulation of flatus. I believe 
that abstention from the use of morphine is a great feature in the success 
of abdominal surgery, just as I feel sure that in the past it has killed 
many patients who would otherwise have done well. 

If a sedative be needed, 5 or 10 grains of aspirin will be found useful, 
and this can be repeated in two hours if required. In case of vomiting 
being troublesome or epigastric distension persisting, gastric lavage 
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will bo found useful, and when the stomach is emirtied, a dose of apenta 
water may be left in it to incite peristalsis. Under these circumstances 
no food or fluid is allowed by the mouth, but plenty of fluid in the shape 
(if nornlal saline is given by rectum. 

After all my abdominal operations 1 am accu.stom<M to |)lace tlie 
‘patient in the position shown in the accompanying drawing. It not only 
is a comfort to tlie i)atient immediately after operation, but prevents 
lung complications and in the later stages sliortens the lime of conva- 
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lesoeiice. The sling pillow, which was invented by Mr. J. A. C. Forsyth, 
renders it easy to retain the patient in position (set; Fig. 35). 

As a rule recovery is uneventful, and for the most part after-treatment 
is negative. The stitches are removed on the eighth day and the tube 
usually comes away about the same tinn; ; the wound generally will 
have healed by first intention, and the sj)ot where the tube was heals 
by granulation. The dressings are of the simplest — sterilized gauze 
and sterilized cotton-wool being employed as a rule, double cyanide gauze 
being sometimes used ne.\l to the wound. 
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OPERATIONS FOR PERFORATION OR RUPTURE OF THE 
GALL-BLADDER OR BILE DUCTS 

Operation in perforation from disease. If, unfonunatoly, 

in inflammation of the gall-bladder or bile 
ducts the disease be allowed to progress to 
rupture before surgical treatment is adopted, 
as soon as it is clearly made out that per- 
foration has occurred, or even if it be only 
suspected that such is the case, the abdo- 
men should be opened by a vertical incision 
through tl)e right rectus above the umbiliiais. 

If pus and bile be found they should be 
rapidly wipi‘d away witli gauze swabs, and if 
the extrava.sation has become general, tlu? 
abdomen may bt^ flushed with hot sterilized 
saline solution. 

In draining, it should be borne in mind 
that the right kidney pouch (sih.^ Fig. 4J) forms 
a distinct peritoneal pocked, and tliat a 
drainage tube applied througli a stab opening 
in the right loin affords a frt‘e exit for ex- 
travasat(!d fluids coining from the neigli- 
bourhood of the gall-bladder. If the wliole 
peritoneal cavity has been soiled, a punc- 
ture above the pubes large enough for a tube 
to be passed into the pouch of Douglas will 
be an advantage. 

At the same time it will be wise to drain 
the gall-bladder or bile' ducts either tlirough 
the perforation or through a separate 
i-i.E Gai.i.-blai)dick. Drawing oliolecystotomy opening, but should marked 
of Specimen No. 2267, St. Bar- cliolecystitis be found, the question of per- 
tholonievv's Museum. Show- forming cholecystectomy may have to be 

ing a laceration J inch long in considered if the patient be in a condition 
a gall-bladder previously di- .1.1 . • t r 1 .1 

lated as the result of a gall- bear the operation. If, however, tlie 

Stone lodging at the entrance patient be in a critical condition it is a mis- 
to the cystic duct. The sped- take to attempt too mneh, and possibly 
men is from a man of fifty who cleansing and free drainage will only be neces- 
was kicked wlicn .stooping. advisable at the time, the removal of 

the cause being left until the patient is better able to bear a mor^ 
prolonged operation. 
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After operation the patient must be proj)ped up in bed or turned 
to tlic right side to allow of dependent drainage. 

Operation for injury. In the case of penetrating iC'onmfs — if seen 
ftirly — immediate operation is called for in order to repair thc‘ injury 
and drain the right kidney pouch. In case of laceration of the gall- 
bladder, cholecystotomy or cholecystectomy is advisable, according to 
the extent and nature of the laceration. 



Fig. 37. Kui'TUKh oc thk Gall- 
jo. adokk. Drawing of S[)cciincn No. 
2 j68 , St . Bartholomew’s Musciitn. Show- 
ing a rupture of the fundus of the gall- 
bladder caused by a fall on a piece of 
timber. Bile escaped into the perito- 
neum and death from peritonitis followed 
after five weeks. 


Fj(L 38. Fkki-'okation ok thk 
(iALL-HJ.AODKK. Drawing of S|)ccimen 
No. 2268 a, from St. Bartholomew’s 
Museum. Showing a perforating wound 
of the gall-bladder from a boy of hfteen 
who fell from a load of hay on to a 
pitchfork. Death occurred after five 
days from peritonitis with extravasation 
of bile. 


If the common duct be lacerated, suture may be jxjssible, or failing that, 
a drainage tube may be inserted into the duct. In complete rupture 
of the common duct, Terrier has sugge.sled ligature of both ends of tlic 
laceration and the performance of cholecystentcrostomy. 

• In case of laceration of the hepatic duct, suture may be impracticable 
and drainage of the duct only possible, but whether or not suture can be 
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performed, the right kidney pouch must be drained tlirough a stab 
wound in the right loin. 

In subcutaneous rupture without external wound, if the diagnosis be made 
1‘arly, and in all cases where tlie bile is infected, exploratory laparotouly 
with free drainage of the right kidney pouch is imperative. If the whole 
l)eritoneal cavity has been soiled, a glass tube should also be passed through 
a stab wound over the pubes so as to drain Douglas’s i)ouch, and the 
|)atient should then be fully propped up in bed ; this j)ositioii being 
retained by the sling pillow shown in Fig. 35. 

If the operation be performed before adhesions have devtdoped, the 
in jurj’ should be repaired, but if adhesions have formed and extravasation 
is limited to the right side, free drainage of the right kidney poiK'h and 
right -sided decubitus should alone be adopted, leaving the closure of tlui 
wounds to nature’s efforts. 

vSccondary laparotomy will usually be calk'd for in cases of sub- 
cutaneous rupture, owing to the difficulties in diagnosis until jaundice 
appears. In many cases it will be impossible to detect the wound owing 
to the formation of falser membrane. In thesci cases the bile may be 
washed out with saline solution and the abdomen drained, or simple 
drainage without lavage may suffice. 

If a small wound be found in the gall-bladdei*, it may be sutured or 
the gall-bladder may be drained through the opening. If the gall-bladder 
be extensively lacerated, or if the cystic duct be injured, cholecystectomy 
should be performed. 

Terrier colkjcted twelve cases of secondary laparotomy for injuries 
to the bile ducts and gall-bladder with six recoveries. 

Aspiration alone has been frequently successful when; a diagnosis 
had not been made until the extravasated biltj had been shut off by 
lymph barriers from the general peritoneal cavity. ^ 

Courvoisier collected eighteen cases of aspiration, with recovery iji 
eleven. He adv^ocated repeated aspiration before resort to laparotomy. 

Terrior and Auvray (Chtrurgic du Foie) collected seventeen cases in 
which aspiration (in most cases repeated) had been performed. Of 
these, ten recovered and seven died. 

Occasionally a single aspiration has been successful ; more usually 
multiple aspirations are required befon^ recovery ensues. 



CHAPTER II 

OPERATIONS UPON THE (iALL-HLADDER 

CHOLECYSTOTOMY 

Tiik term diolecystotomy is applied to the ordinary operation of 
opening and draining the gall-bladder. It is available for many of the 
diseases affecting the liver, pancreas, gall-bladder, and bile ducts, and 
is unquestionably the operation to be aimed at in the grt'ater number 
of cases of cholelithiasis, the operation of cholecystectomy being reserved 
only for the special conditions mentioned later. 

Indications. Cholecystotomy is indicated — 

(i) In operating for gall-stones in the gall-bladder, when it has suriicienl 
capacity to permit of drainage and is otherwise not seriously damaged. 

(ii) in operating for gall-stones in the cystic duct, if the duct be free 
from ulceration and is not strictured. 

(iii) In operating for gall-stones in the common duct after tlui removal 
of the concretions by choledocliotomy, if the gall-bladder be not seriously 
diseased and the cystic duct is patent and not ulcerated. 

(iv) In chronic catarrh of the gall-bladder and bile ducts producing 
attacks resembling gall-stones, after failure of general treatment. 

(v) In simple empyema of the gall-bladder, when the* walls of the 
gall-bladder are not seriously damaged. 

(vi) In infective and suppurative cholangitis, after removid of the 
cause, if that be possible. 

(vii) In hydatid disease of the liver discharging into the ducts, choli*- 
cystotomy will be a necessary part of the operation. 

(viii) In hydrops of the gall-bladder, if the gall-bladder be only of 
moderate si/c, if the obstructing cause be cai)able of removal, and if the 
cystic duct be not ulcerated or strictured. 

(ix) In certain cases of jaundice diie to inllammation of the head 
of the pancreas compressing the bile duct, when; it is not considered 
necessary or advisable to perform cholecystenterostomy. 

(x) In cancer of the common duct or of the head of the pancreas 
^obstructing the common duct and setting uj) jaundice, it may occasionally 
be justifiabl(‘ to perform cholecystotomy for temporary relief ; thougli 
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if it ran be done quickly and the patient is able to bear it, cholec'ysten- 
terostomy is the better operat'on. 

(xi) In rupture or perforation of the biliary passages from injury 

or disease, choh'cj^stotomy may be ad-^ 
visable along with otlier remedial 
measures. 

(xii) In gangrene of the gall-bladder 
or phlegmonous cholecystitis, only wlien 
tile patient is so extremely ill that no 
otlu'r operation can be attempted. 

(xiii) In infectiv’e inllammations of 
the gall-bladder, as in typhoid fe\'er. 
The operation is contra-indicated — 

(i) As a rule in gangrenous or ])hleg- 
inonous cholecystitis, unless the patient 
be so extremely ill that cholecysteclomy 
cannot be undertaken. 

(ii) In case of stricture or ulcera- 
tion of the cystic duct, in which chole- 
cy.stectomy is indicated. 

(hi) In case of stricture or other ob- 
struction of the common duct which 
it is impossible or impractic'able to 
remove, wlicn chole('yst enterostomy is 
indicated. 

(iv) Jn gr(?atly dilated, or so-calh d 
hydrops of the gall-bladder, clioka'.ystec- 
tomy is indicated. 

(^0 contracted, thickened, ulcer- 
ated, or otlier seriously diseased ('on- 
ditions of the gall-bladder, when cliole- 
cystectomy should be performed if thii 
common duct be patent. 

(vi) In cancer or other growth of the 
gall-bladder or cy.stic duct. 

Operation. Nothing can be .simpler 
than an ordinary cliolecystotomy with a 
distended gall-bladder, or even with a 
gall-bladder of ordinary size, where a small incision suffices to expose the 
sac, wliich is emptied by a trochar or aspirator. The collapsed sac is then 
brought through the wound and surrounded by .sterilized gauze. It is tliciii 
incised through the point where the needle was inserted, and through 



Fkj. 30. Inflammation of thk 
Gall-bladder and Bilk Ducts 
IN Typhoid Fever. Death in the 
seventh week. (iVo. 1395, Guy's 
Museum.) 
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tlio wound in the fundus the gull-stone seoo]) is inserted, and all gall-stones 
are removed, a probe or the linger being employed to prove the ducts 
clear. A firm rubber tube, much firmer than the drainage tubes ordinarily 
s#ld, is* then inserted from i to i inch into 
the gall-bladder, the edges of the incision 
*into the gall-bladder being drawn firmly 

around it by a catgut purse-string sulure, y 

which is tied and cut short, tlii^ tube being ^ 

fixed in position by a fine (size o) non- Fu;.4o. Diac.kam tosiiow 

chromic, catgut suture, which translix(‘s the '1 oic^k-walli: d Tumk 

tube and the edges of the incision in the 

gall-bladder. The gall-bladder is then Jixcd h shows iho thick- 

to the aponeurosis bj^ two catgut slit(iies, walled tube, 
but never to thi^ skin unless a permanent 



Fig. 41. Diagrams to show thic Micthod ok fixing thk Drainage Iube 

IN THE (iALL-BLADI)KR vM'TER THE Ol’ERATION OF ChOI JCCYSTOTOM V. 


biliary fistula is intended. Tliis tube is sutfieiently long to pass into a 
bottle by the side of the patient ; it drains all the bile away from th.e 
wound, and by tlie time the catgut has dissolved, usually on the seventJi 
or eighth day, the wound will have healed by first intention, except 
ivhere the tube was, and tliat heals by granulation witliin the next week 
or two if the ducts are clear. 
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This description applies only to operations on a gall-bladder of normal 
size or to one that is distended, a condition met with in only a proportion 
of cases in which operation is undertaken for gall-stones. When the gall- 
bladder is small and situated deeply, or the liver is retracted beneath the 
costal margin, or when both the gall-bladder and bile ducts are covered 
in by adherent, possibly distended viscera, and the patient has a con- 
siderable development of fat both within the abdomen and beneath the 
skin, the surgeon must be prepared to face a more difficult operation. 

In such cases the modilications described on p. io8 will be found of 
the greatest service. Tlie position is obtained either by means of 

a sand-bag or of a special table, and the 
incision extended upwards obliquely to the 
notch on the right of the ensiform cartilage 
will have been employed and the abdomen 
opened. 

Adhesions must now be separated, and 
in the case of old omental adhesions to the 
liver it is safer to ligature them en masse 
or bit by bit, as otherwise bleeding is apt 
to be troublesome from the torn liver sur- 
face. 

All v'essels must be caught up and liga- 
tured, otherwise blood will collect and 
obscure the field. The viscera must be 
handled gently, and in the case of firm and 
close adhesions between the gall-bladder 
and colon or duodenum or pylorus, if they 
do not readily separateby wiping with gauze, 
it is better to associate digital manipula- 
tion with careful dissectioit until a clear 

I.’ 1^. X- \Ji: iiii- 

Gall-bladder to the Abdo- view^ is obtained of the gall-bladder and 
MiNAL Aponeurosis. cystic and common ducts. 

If the liver be of normal size and the 
adhesions have been detached, or if the right lobe be enlarged, as is so 
often the case in gall-stone disease, the assistant can easily grasp the free 
border between his fingers, or take hold of the gall-bladder and draw it 
forward, thus rotating the liver and bringing the gall-bladder and bile 
passages well within view (see Fig. 34). 

A sterilized gauze swab wrung out of hot normal saline solution is 
then placed in the wound over the exposed viscera, the gall-bladder 
being packed off. The edges of the skin and the abdominal wound arc; 
also covered with gauze to a\’oid soiling. The gall-bladder is then 
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emptied of fluid, if any be present, by means of an aspirator or trochar, 
greeit care being taken to avoid escape of fluid which may be septic. 

Through the point of the aspirator puncture the gall-bladder is incised, 
tlie wo\ind being enlarged sufiiciently for the gall-stone scoop to be 
introduced, and by its means all gall-stones are removed from the gall- 
* bladder and cystic duct, their removal being assisted, if necessary, by the 
index and middle lingers of the right hand being passed behind the 
swab so as to press on the cystic duct to extrude any deeply placed 
concretion. 

If a gall-stone be impacted in the cystic duct and cannot be manipulated 
backwards, the duct, which should be. close to the surface if the liver is 
rotated, must be incised and the stone extracted. A j)robe can then be. 
passed upwards and downwards in order to ascertain if tlu' gall-l)ladder 
and cystic duct are free ; and if the latter be frei‘ from ulceralion and 
be not strictured, it may be closed by a No. i catgut sutur(‘ to the deeper 
part of the duct and a No. o chromic catgut suture to the jx'ritoneal 
surface ; or, if i)referred, interrupted sutures may be employed to cl(.)si‘ 
the duct. After exploring the common and hepatic ducts to se(‘ that 
no other calculi are present, a thick-walled drainages tube — for instance, 
a No. 12 Jacpies’s rubber catheter — is inserted about half an inch into tlu^ 
gall-bladder through the incision, which is either closed around the tube 
by means of a purse-string suture of No. i catgut, or by interrupted sutures 
(see Fig. 41, b and c). After the tube lias been lixed in by a singh^ siitun^ 
passing through its wall and through the edge of the gall-bladder incision 
(see Fig. 42), the liver is allowed to fall back into its normal jiosition, 
and in case of any soiling of the peritoneum it iswijied out with a swab 
wet with normal saline solution. The gauz(‘ swab covering the viscera 
may now be removed and replaced by a clean one. 

If the gall-bladder be of moderate size it will reach the parietes and be 
fixed to the deep aponeurosis by two sutures as described in a sim|)l(‘ 
operation, but if it be small or contracted it will not rc^ach the i)arietes ; 
in that case the right border of the omentum may be lixed to the gall- 
bladder by a suture or two so as to make a peritoiuial channel to the 
surface when the tube comes away about the seventh day. This method, 
which I described some years ago, I have adopted on many occasions 
with success. 

If, however, this should not be practicable, no harm will occur if the 
incision in the gall-bladder tightly embraces the drainage tube, as adhe- 
sions will form within twenty-four or forty-eight hours that will offer an 
effectual barrier to the escape of bile into the general cavity of the peri- 
toneum. The tube may then be brought out through the primary 
incision, which is closed around it as described on p. 119. 
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For some time I have adopted the method of bringing out the tube 
through a stab wound external to the primary abdominal incision, if 
there has been any soiling of the right kidney pouch such as to necessitate 
the use of a drain. Tlie drainage tube or gauze drain is then bi ought 
out by the side of the gall-bladder tube, it being changed within twenty- 
four hours and usually removed within forty-eight hours. 

By adopting this method, the primary incision is able to be closed, 
and healing by first intention ensured, whereas when the double drain 



Fig. 43. Diagram to show the Right Kidney Fouch with a Drainage 
Tubp: inserted through a Star Wound. 

% 

is passed through the wound, infection is likely to occur, involving 
delayed healing and a weak scar. 

Modifications. The operation of cholecystotomy has been modified 
in several ways ; for instance, the opening has been closed by sutures 
and then fixed to the abdominal incision without drainage, the abdominal 
incision being closed over it. This is known as cholecystendysis (Cour- 
voisier). 

Langenbach suggested the so-called ideal operation, in which the 
incision into the gall-bladder is closed by mucous and serous sutures 
and the viscus dropped back into the abdomen. The serious objection 
to this operation is that the benefits of drainage are not obtained as in 
the ordinary operation of cholecystotomy, for it should not be lost sight 
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of that gall-stones are always associated with catarrh or more active 
inflammation of the bile passages which is cured by drainage. Another 
serious objection to this method is that it is decidedly more dangerous 
Uian th^ ordinary operation. 

Another modification suggested by l^loch is that in tico stages. The 
•operation consists in incising Ihe parietes until the peritoneum is reached, 
the cavity of which, however, is not opened ; the wound is then packed 
with gauze and left for several days, when adhesions will have formed 
between the gall-bladder and the parietal pi'ritoncum. The gall-bladder 
can then be safely opened. Or if the peritoneum be incised, the gall- 
bladder is fixed, but not opened until adhesions have formed. 

As the method is only available for the simplest cases, viz. where 
the gall-bladder is distended, as it does away with all chance of exploring 
the ducts by the hand within the abdomen, and as it is frequently followed 
by fistula, it needs only to be mentioned to be condemned as clumsy and 
uncertain, and no safer than the ordinary operation of chol(M:ystotomy. 

To this opinion there may possibly be one exception — the operation 
(i deux temps might possibly present advantages when cliolecystotomy 
is being undertaken in the presence of chronic jaundice associated with 
a luemorrhagic tendency and a distended gall-bladder in a patient 
extremely ill, as in such cases then! is usually malignant disease either 
of the head of tlu! panenjas or of the bile ducts ; and wh(‘n the peri- 
toneum is ('xposed, but not opened, pn'ssurc! can bi! applied to arrest 
the subsequent oozing of blood, which cannot always be previmted by 
ligatures or forceps. Bloch, however, in his original papers, and again 
in the Revue dc Chirurgic for 1895, does not rec'ommeiid the operation 
for this reason, but on account of th(! fear of septic contamination of tlu! 
peritoneum, which ample experience proves to be groundless. 

Results. Cliolecystotomy or cholecystostomy is the safest opera- 
tion on the gall-bladder as regards immediati! mortality, and cannot bi! 
objected to on account of recurrence of gall-stones, which the experience 
of Mayo, Kehr, myself, and other surgeons shows to be extremely rare. 

For statistical jnirposes the only classification it seems to me fair to 
make is into simple and malignant, for it must be generally acknow- 
ledged that the mortality of any operation must be considerable in such 
cases as cancer of the i)ancreas and common bile duct in which the only 
chance of giving even temporary relief may be by choh^cystotomy. 

In over 3,000 cholecystotomies performed by Mayo, Kehr, and myself 
in non-malignant disease, the mortality has been i*8%, whereas when 
the operation has been performed for the relief of malignant disease the 
^death-rate has been considerable, from 10% to even 30% or 40%. 
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CHOLECYSTECTOMY 

Many surgical advances, especially in recent years, have been carried 
out with more zeal than discretion, and in several well-known instance? 
the bounds of good judgment have at first been far passed, though 
ultimately moderation has prevailed. I here beg to offer a protest 
against the indiscriminate removal of the gall-bladder in all cases in 
which an operation on the bile passages is called for. 

In 1904, at a meeting of surgeons in America, there was a decided 
preponderance of opinion in favour of cholecystectomy in all cases in 
which an operation is necessary for gall-stones, or for any other morbid 
condition of the gall-bladder, and I know that one or two British surgeons 
have adopted the same views. 

Indications. I know it has been said that the gall-bladder is 
a useless organ, very liable to infection, whose debased function is that 
of forming concretions and ultimately becoming cancerous. On the 
other hand, 1 would urge, it must not be forgotten that gall-stones, though 
usually forming in the gall-bladder, may arise in any part of tlie biliary 
apparatus, both within and outside the liver ; and as a matt(;r of fact, 
I ha\’e seen gall-stones develop in a dilated common duct two years 
after a cholecystectomy, whereas in the very large experience of myself 
and several surgeons whose aggregate of cases of operations on tlie gall- 
bladder amounts to fully 3,000, it is universally acknowledged that the 
recurrence of gall-stones after cholecystotomy is an extremely rare event. 

Bile is constantly being formed in the liver at the rate of about i ounce 
per hour, as I proved by a long series of observations some years ago 
{Proc. Royal Soc,, vol. xlvii), but it is normally only poured into the 
intestine after food has been taken and is passing through the pylorus, 
the sphincter at the orifice of the common duct opening in response to the 
reflex effect of the stimulus of food passing the pyloric sj^hincter. In 
the intervals the gall-bladder acts as a reservoir in storing the bile until 
it is required to neutralize the acid chyme and to help in emulsifying fat. 

While the bile is in the gall-bladder mucus is added to it, and from 
observations made in 1899 I know that the amount of mucus is con- 
siderable, 72 c.c. in twenty-four hours. This serves the [purpose of 
rendering the bile less irritating. 

A series of experiments performed by Dr. Flexner demonstrated tlie 
fact that if pure bile is injected into the pancreatic ducts it sets up acute 
pancreatitis, but when bile is mixed with mucus the action is very con- 
siderably modified, and when a certain amount of mucus has been added 
it no longer acts as a serious irritant. 

This would seem to prove that the admixture of mucus with bile in 
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the gall-bladder may be important ; and at the best it is merely an 
I'xpression of ignorance to say that the gall-bladder has no useful i)urpose 
to serve. 

• It hs a question wliethcr the loss of the gall-bladder does not lead 
to a dilatation of the common duct so as lo rej)lac(^ to a certain extimt 
the reservoir function of the gall-bladder. Tliat this has occurred in 
some cases I know from personal experience. If this be universal, it 
seems not unlikely that after cholecystectomy the dilated common and 
hepatic ducts may ultimately form a reservoir for the development of 
concretions. Moreover, if the bilt^ ducts within and outside the liver 
have to act as n-servoirs there must necessarily be back pressure on the 
secreting part of the liv'er and possibly biliary absor])tion, conditions 
which do not apply when the gall-bladder is acting as a bile ston\ 

Sufficient time has not elapsed to show whether tlie liver is injuriously 
affected by this pressure and absorption, as it is only recently that 
cholecystectomy for almost normal gall-bladders has be(*n adopted by 
some enthusiasts as a routine procedure. 

Whether cirrhosis of the liver and the pancn^as will result in a certain 
pr()i)()rtion of cases remains to be seen. 

In ordinary cases of cholelithiasis, ('holecystotorny with drainage of 
the gall-bladder is a very safe and efficient operation, and if the ducts are 
('feared there need be no fear of fistula or of recurrence of gall-stones. 
Seeing that cholecystotomy has led to such good results, botli immediate 
and remote, in the surgery of gall-stones, the operation should not ho 
too hastily condemned and replaced by cholecystectomy as a routini^ 
procedure. My own (experience is that cholecystectomy, though a more 
prolonged operation than simple drainages of the gall-bladd(*r, can with 
due care and in ('xperienced hands be performed with hardly more im- 
mediate risk (in my last sixty cases only one death), and that when th(‘ 
gall-bladder is contracted and infected, or inllamed and thi('kcned, or 
gangrenous, or much dilated, it is better to remov(i it. 

I feel sure that if cholecystectomy wcTe to beconK'. the routine pro- 
cedure for inexperienced operators, the d(‘ath-rate for gall-stone ()j)(‘ra- 
tions would be greatly increased. The rate of mortality shown in some 
of the recent works on gall-stones do(\s not reflect credit on the hospitals 
whose statistics are quoted ; the mortality of simple cholecystotomy 
should not exceed at the most 1% to 2%, and will not if duo precautions 
ar(^ taken. If, however, tlK'se operations be done by inexperienced 
surgeons who have not taken the trouble to master iho technique of the 
operation and of the after attendance, tlie mortality will continue to be 
considerable. But if the mortality of cholecystotomy in inexperienced 
hands is considerable, what would happen if a consensus of opinion was 
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allowed to go forth that cholecystectomy is the operation that ought 
always to be performed for gall-stones ? For every surgeon must 
acknowledge that it is much more difficult to remove the gall-bladder 
than simply to drain it. I hold that no one ought to do any operation 
for gall-stones who is not fitted by experience and surgical ability to 
perform choledoch otomy, cholecystectomy, cholecystenterostomy, or any 
of the more serious operations on the bile ducts, as it is frequently im- 
possible to say beforehand what operation may be required. 

Since introducing the method of more completely exposing the biliary 
tracts when operating for gall-stones, I lind no difficulty in deciding as 
to the bile ducts being quite free from concretions — a necessary condition 
before cholecystectomy is justifiable. 

Seeing that recurrence of gall-stones after cholecystotomy with 
efficient drainage is an extremely rare event ; that the danger of chole- 
cystotomy in uncomplicated cholelithiasis is almost nil — not more than 
I % to 2 % over a large number of cases ; that drainage of the bile passages 
after any gall-stone operation is distinctly advantageous ; and that if 
at some future time it should be necessary to drain the bile passages — 
say, for obstructive jaundice or interstitial pancreatitis — the difficulties 
would be increased by the absence of a gall-bladder, thougli not by a 
cliolecystotomy, my feeling is very decided, that cholecystectomy should 
not replace the simple operation of cholecystotomy as a routine ])rocedure 
in operating for gall-stones. 

Cholecystectomy is indicated in the following conditions : — 

(i) In cancer or other new growth, where the disease is local or limited. 

(ii) In contracted and useless gall-bladder, the result of repeated 
attacks of cholecystitis (see Figs. 44 and 45). 

(iii) In dilated or hypertrophied gall-bladder resulting from obstruc- 
tion in the cystic duct — 

(a) Always, if resulting from stricture. 

( 0 ) Usually, if resulting from impacted gall-stones which may have 
induced ulceration that will subsequently lead to stricture. 

(c) Usually, if resulting from kinking of the cystic duct or from 
adhesions. 

(iv) In phlegmonous or gangrenous cholecystitis. 

(v) In empyema of the gall-bladder. 

(vi) In calcareous degeneration of the gall-bladder. 

(vii) In mucous fistula of the gall-bladder, the result of stricture or 
other permanent obstruction of the cystic duct. 

(viii) In biliary fistula, when the common duct is free from obstruction. 

(ix) In gunshot or other serious injuries of the gall-bladder or * 
cystic duct. 
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It is unnecessary in ordinary cholelithiasis wlierc the gall-bladder 
is not seriously damaged and where 
the cystic duct is not ulcerated or ^ 

«iarro\^ed by stricture ; and it is Vk 

contra-indicated where the surgeon 
cannot be certain that the deeper bile \ m 

passages are free from obstruction, 
unless at the same time the C3\stic 
or common ducts be short-circuited V W 

into the intestine. \ m jjF m 

Tlie conditions for which chole- x iL j M 

cystectomy may have to be performed \ % ifm 

may be conveniently dix'idiHi into 

simple and malignant ; no other M 

classification seems to me necessary Jg 

or desirable. In the former class tlu‘ n 

variet}' of tlie conditions for which I H 

have peiformed tlie operation is con- J m 

siderabh', — phlegmonous cliolccystitis, / m 

gangrene, ulceration, liydro[)s,perf()ra- f A 

tion, adenoma, cystic disease, liour- A 

glass contraction, inllammatory con- | V 

traction and calcification of the gall- I |l 

bladder, simple tumour, ulceration \ S 

and stricture of the cystic duct, UA 

mucous and sui)purating fistulas rare- / 

ly biliary fistula, unless at the same 
time the common duct has been freed 
from obstruction. In the latter 
class, cancer, endothelioma, and 
sarcoma of the gall-bladder or cystic 

duct. FiU. 4.]. CONTK.VCTKD GaI.L- 

The after results of cholecvstec- uladojcr. Dniwinfr of Specimen 

tomy in complicutecl gall-stone casc-s ^ gall-bladder which has 

have been excellent ; instead of pro- been practically destroyed by ulccra- 

longed drainage being necessary and tion, a gall-stone, the cause of the 

a mutilated organ being left, liable being shown in a cavity 

to give further trouble, the wound ^ ^ 

as a rule has pursued an aseptic course, the drain has been removed 
in twenty-four to fort3^-eight hours, and primary union has occurred. 

The ultimate results have usually been equally good, except in 
one case where a recurrence of gall-stones took place two yi'ars later, 
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I'lG. .15. CONTRACTKI) GaLL-F.LADDER 
WITH STRICTIJKED CySTIC DuCT. Kcmovccl 
by the author from a lady, aj^cd fifty- five, 
on December 1, She had had attacks 

of pain over the liver for ten years, and her 
health had been seriously affected by the re- 
peated seizures. A small cavity in the gall- 
bladder was connected by a fistula with the 
duodenum. The patient made a good lecovcry. 



Fig. 46. A Ga ll-bla di^er with greatly 

THICKENED WALLS FROM ClIRONTC INFLAMMA- 
TION. A calculus of considerable size lies in 
the fundus, and numerous other calculi are 
in the gall-bladder itself. Removed by the 
author. Good recovery. 



Fig. 47. Lnterstttiai. Haemorrhage 
IN THE Gall- B i^ADDER. Drawing of Speci- 
men No. 2cS3o k, R. C. S. Museum. A gall- 
bladder measuring 5 inches in length, which 
was excised by the author. Its walls are 
thickened so as to measure about i inch and 
its interior is of a deep black colour from con- 
gestion and interstitial haemorrhage. With 
the gfill-bladder is mounted a mass of 
exudation which was removed from within 
it at the operation and in which many 
small polyhedral calculi arc entangled. 
The peritoneum is intensely congested. 
Microscopic sections reveal extensive in- 
terstitial haemorrhage into, but no destruc- 
tion of, the mucosa. Patient well a year 
later. 
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48. Acinr: Infkctivk Cho- 
lecystitis. Drawinf^ of SpccinuMi 
No. 2830 j, R. C. S. Museum. A 
gall-bladder the walls of whicli are 
much thickened from acute infective 
inflamiTiatioii, the swelling reaching 
a maximum of 5 inch. The mucosa 
is of a tleep brownish-black colour ; 
the ])eritonenm is intensely and 
uniformly congested. The gaU-bhul- 
dcr contained three large calculi. 
'Phe deep colour of tlie mucosa is 
chiefly due to i n terstitial haemorrhage ; 
the lining epithelium has not been 
shed. Tlic parts were removed from 
a middle-aged lady on h'ebruary 20. 
1 005. < )n the 1 7th she had been seized 
with severe pain in the right side of 
the abdomen, but until then had had 
no trouble. When seen her tempera- 
ture was 104 " F., pulse 120. There 
were signs of peritonitis in the region 
of the gall-bladder. ()]3eration was 
carried out on the following morning. 
A sero-purulcnt exudation was found 
in the general peritoneal cavity, and 
the exterior of the gall-bladder was 
of a plum colour. I'he ])aticnt made 
a good recovery after cliolecvslec- 
tomy. 
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Fk;. Oall-stonk impacted in 
THE Cystic Duct, causing a Riliaky 
ITstui.a. Drawing of Specimen No. 
2830 o, R. C. S. Museum. A gall-blad- 
der with a biliary listula, showing a gall- 
stone iinjjactcd in the beginning of the 
cystic duct. From a lady aged thirty- 
six, who had had cholecystotomy per- 
formed 111 South Africa some months 
)>reviousIy during acute cholecystitis, 
wlieri the gall-bladder had been simply 
stitched to the surface and emptied. 
No bile flowed through the listula until 
after an attack of vomiting six weeks 
later, since which time there had been 
an irregular flow of bile with occasional 
attacks of ])ain. The gall-bladder, in- 
cluding the fistula, was comj)letcly 
removed by' the autluir in November, 
JD04, together with the stone impacted 
in the first part of the cystic duct, 
(lood recoverv' followed. 


oi\ suR(;. Ill 
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and I had to perform choledochotomy and to drain the common 
duct. 

In the malignant cases operation is necessarily formidable, and unless 
the disease is strictly localized to the gall-bladder and adjoining part 
of the liver it is better to stop at an exploratory operation ; though 
I cannot forget that in one of my cases where I removed a portion of the 



Fig. 50. CiioLKCYSTKcxoMY. Seizure of the cystic duct. 

liver with the gall-bladder, and in another where 1 removed the pylorus 
along with a portion of the liver and the gall-bladder, the patients are 
now living and well, six and a half years and over five years respectively 
after operation. 

Operation. The preparation of the patient and other details, 
including the first stages of the operation, have been already described 
on p. 108, the incision being the one shown in Fig. 33. 

After separating adhesions, it will be found that by lifting the lower 
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border of the liver in bulk (if needful first drawing the organ downwards 
from under cover of the ribs, as shown in Fig. 34, p. in) the whole 
of the ^gall-bladder and the cystic and common ducts are brought quite 
^'lose to the surface, and as the gall-bladder is usually strong enough, an 
assistant can take hold of it or the liver with his fingers covered with 
an aseptic swab, and by gentle traction can keep the parts well exposed. 



51. Cholecystectomy. Ligature of the distal end of Ihe cystic duct and 
commencement of the sei)aration of the gall-bladder from below. 

at the same time that, by means of his left hand, he retracts tlie left 
side of the wound and the viscera, whii h would otherwise; imj)ede the 
view. 

It will now be observed that insteiid of the gall-bladder and cystic 
duct making a considerable angle with the common duct, an almost 
straight passage is found from the fundus of the gall-bladder to the entrance 
of the bile duct into the duodenum, and if adhesions have been thoroughly 
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separated the surgeon has immediately under his eye tlic wJiole length 
of the ducts, with the head of the pancreas and tlie duodenum. By 
inserting a gau;;e pad into the kidney pouch, another into the wound 
on the left side so as to cover the stomach, and a third below, so as to 
protect the lower end of the wound, all fear of soiling the peritoneum or 
the surrounding viscera is avoided. 



Fk;. 52. CnoLJCCVSTKCTOMV. Separation of f^all-blaildcr from above 

downwards. 

After the common and hepatic ducts have been satisfactorily cleared 
or explored and found to be free from obstruction, the cysti(' duct is 
seized a little beyond its entrance into the common duct by means of 
strong pressure-forceps, which at the same time grasp the cystic artery 
and thus control bleeding during the remaining stages of the operation. 
Another pair of pressure-forceps is employed to seize the cystic duct 
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I inch nearer to tlic gall-bladder, and between the two forceps the 
duct is divided. The finger or a blunt dissector can now be used 
to s^arate the gall-bladder from its bed, and as it is separated 
• the peritoneum on each side is divided by scissors \ inch from its 



Fk;. 53. Cholkcv.stkctomy. Cavity left after removal of the gall-bladder. 
Ligatured cystic duct about to be buried beneath the peritoneum. 

reflection on to thcj liver, care being taken to avoid wounding tlic liver. 
Sometimes it is easier to carry the separation from above downwards, 
but usually the dissection can be more easily (.'ffected from below up- 
wards. Any bleeding points may now bo ligatured, and the cystic 
artery, which was divided between the clamps, can bo seen and readily 
secured by ligature. The open end of the cystic duct is now S(.dzed and 
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ligatured, or stitched up by a fine chromic catgut suture, and the stump 
is then buried beneath the peritoneum, whicli is readily brought over it. 
An ordinary No. 2 iodized, not chromicized, catgut suture is then con- 
tinued upwards, bringing together the cut peritoneal edges on each side 
of the gall-bladder fissure of tlie liver, so as to obliterate the fissure and 





Fig. 54. Cholecystectomy. Closure of gall-bladder fissure by 
bringing together the divided peritoneal edges. 

leave no dead space. A gauze drain may be passed down to the duct, 
but this is not always necessary if the operation has been cleanly con- 
ducted ; though if the gall-bladder or ducts have been infected and the 
wound has run any risk of contamination, it will be safer to drain by 
means of a rubber tube enclosing a thin strip of iodoform gauze. Where 
there is infection of the common bile duct or of the liver ducts it is 
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advisable to insert a drainage tube into tlie divided and open end of tlie 
duct, the tube being fixed in place by a catgut suture and surrounded 
by a jfxirse-string suture of catgut. This will remain in situ for a week 
• without any fear of leakage, and by the time the catgut has dissolved 
a track will have been isolated from the general cavity of the peritoneum, 



Fig. 55. CiiOLECYSTKCTOMY. Drainage of Ihc cystic duct. 

so that the tube may then be safely removed or left in longer should 
more prolonged drainage be necessary. The form of tube I usually 
employ is a No. 12 Jaques’s catheter. In order to avoid visceral ad- 
hesions I usually bring the right border of the omentum up and place 
it between the tube and the viscera. It is better to bring this tube, 
or whatever drain is used, through a separate stab wound external 
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enabling the large incision to be closed 


to the abdominal incision, thus 
securely. 

If tlie patency of the common duct be doubtful, yet the gall-bladder 
is too badly damaged to be safely retained, the cystic duct may be cut 
long and the open end anastomosed into the duodenum, either directly 
by suture or by means of a small decalcified bone bobbin, so as perma- 
nently to short-circuit the obstruction. This may be advisable in cases 
where the pancreas is inflamed and compressing the bile duct. 

Tlie method of closure of the abdominal 
wound and other details of subsequent treat- 
ment have been des('ribed under Exploratory 
incision. 

If the liver be torn in separating adhe- 
sions the bleeding must be carefully arrested 
before the abdomen is closed. Sponge* j)res- 
sure is usually suflicient if the laceration 
be small, but if the laceration be extensive, 
deep catgut sutures, applied by means of 
a round intestinal needle, will usually accom- 
plish the de.sired effect, or this failing, gauze 
])ressure, the plug being left in until it becomes 
loose, will be certain to answer. 

Results. In about T,()00 cases of chole- 
cystectomy collected from various sources the 
o, though it is only a little over 2% in the 
In my last eighty cholecystectomies tlie mor- 
tality is just over 3 %, and this includes both simple and malignant cases. 
In the 1907 report of the Rochester ('linic, U.S.A., the mortality is 3%. 



Fig, 56. CHOLi;t:YSTEc> 
TOMV FOl.LOW]il> BV ANA- 
STOMOSIS OF THE Cystic 
Duct to the Du(.)ni:Nu:M. 

mortality is close on 5 
hands of some operators. 


CHOLECYSTENTEROSTOMY 

The operation has for its purpose the establishment of a new channel 
for the passage of bile from the gall-bladder to the intestine in case of 
obstruction in the common duct, which it is impracticable to remove by 
operation . 

It consists in establishing an artificial opening between the gall-bladder 
and some portion of tlie intestine, preferably the duodenum, though in 
some cases in which the extreme illness of the patient, the presence of 
adhesions, or the ab.sence of efficient help render that anastomosis im- 
jiracticable, the gall-bladder may be more easily united to a loop of tlie 
jejunum or even to the hepatic flexure of the colon. 

Although the conception of the operation occurred independently 
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to Harley, Gaston, and Nussbaum, the lirst operation was actually 
performed by von Winiwarter of Liege, who completed it in six stages 
between July, 1880, and November, 1881 ; my case in 1889 was the 
ffrst performed in England and was tlie iirst cholecystenterostomy per- 
formed for the cure of a biliary fistula. The anastomosis was done in 
one stage and was accomplished by a doubles row of sutures. 

Indications. The operation may liave to bo undertaken for — 

(i) Interstitial pancreatitis wliich by obstructing the common bile 
duct leads to chronic jaundice. 

(ii) Tumour or cancer of the head of the pancreas. 

(iii) Tumour of tlie common bile duct. 

(iv) Rupture of the common duct in which ligature of llu^ duct has 
been rendered necessary. 

(v) Stricture of the* common duct following gall-stom* obstruction or 
ulceration. 



FkI. 57. CUKVi:i.) I'OKCJU’.S used HV the AuTUOK 1\ (lAI.L-ELAt)I)Ek AnAS'KEMOSIS. 

(vi) Biliary fistula, either following operation or as a se([uela of 
pathological changes in which the obstruction to the bil(‘ fiow cannot 
be r(‘m(j\’ed. 

(\’ii) Distended gall-bladder in which drainage is for sonu^ cause; 
undi'sirable and where cholecystectomy is contra-indic'ated. 
Contra-indications, (i) (jall-stone obstruction. 

(ii) Small and atrophied gall-bladder. 

(iii) Obliteration or stricture of the cystic duct with enlargement of 
the gall-bladder, in which cholecystectomy is indicated. 

(iv) Malignant disease; of the head of the paiuTcas or common bile; 
duct leading to distension of tlu; gall-bladder. In this condition the 
mortality of the operation is so great and the relief in case of recovery of 
such short duration that the operation is hardly worth performing. 

Operation. Having exposed tlu; gall-bladder as already described, 
and placed the patient in the position shown in Fig. 32, p. 109, tlu; gall- 
bladder, if distended, must be emptied by trochar or aspirator and tlu; 
fundus of the empty sac be grasped by the small curved clamps shown 
in Fig. 57. The duodenum at the junction of the hist and second portions 
jnust now be mobilized, if necessary, sufficiently to allow of a portion of 
the anterior wall being grasped in another pair of small curved clamps. 



138 


OPERATIONS UPON THE BILE PASSAGES 


On placing the two clamps parallel the grasj^ed portions of the gall-bladder 
and duodenum will be placed close together, thus facilitating the applica- 
tion of sutures. 

r 

A line Pagenstccher’s thread is first applied, uniting the serous surfaces 
of the two viscera for at least an inch in length, the needle being then 





A Be 

Fig. 58. .ClIOLECYSTKNTEROSTOMY. 

A, First stage ; B, Second stage ; c. Third stage. 

laid aside still threaded, to use later : this picks up the serous and 
subserous coats only. An incision is now made into the gall-bladder 
and into the duodenum parallel with the first line of suture, but about 
^ inch in front of it and about | inch in length. Small tenaculum 
forceps (sec Fig. 58, c) are now inserted into each end of the visceral 
incision, one blade being in the gall-bladder and one in the duodenum, 
thus putting the incision on the stretch and bringing the edges inta 
apposition. A fine chromic catgut suture is then used to join the 
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two margins of the visceral incision, embracing all the coats and 
securing the apposition of the mucous surfaces of the duodenum and gall- 
bladdcr^ This is continued round the whole circle of the aperture that is 
tt) be the anastomotic opening, and when it reaches the point whence it 
started it is knotted and cut short. The serous suture previously laid aside 
is then picked up and continued around outside the marginal suture, 
until the circle is completed, when it is also knotted and cut short. 

Thus is completed the union of the viscera, and after renu)\-ing the 
clamps and wiping gently with a swab wet with normal saline S(jlution, 



the omentum is arranged around the junction and the abdominal wound 
is closed : 1 s described on p. no. If clamps have been used and due care 
has been observed, drainage of the right kidney pouch is unnecessary. 

This is the method I have employed lor some years and which I can 
recommend after considerable e.xperience. 

I employed union by suture in my first cases, then I used the decal- 
cified bone bobbin for a time as a splint over which to apply the sutures, 
and afterwards a Murphy button, but after one e.xperience of having 
the button retained and another of having the opening close within a 
4ew' months after the employment of a button, I returned to the method 
by simple suture. 
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Modifications. If the gall-bladder duodenal junction (see Fig. 6o) 
appears to be impracticable on account of adhesions or from other 
reasons, it has been suggested that an anastomosis may be made between 
the stomach and gall-bladder. ^ 

Terrier, in 1902, collected seven cases which appeared to show that 
bile in the stomach is not injurious ; it is, however, certainly undesirable, 
and this modihcation should not be performed when other methods are 
available. Nor ( an I recommend union to the colon (see Fig. 61), which 
is the simplest of all these anastomoses, c'xcept in those cases where 
a rapid anastomosis is very desirable in patients extremely ill, as in 
obstruction from cancer of the head of the pancreas. Although union 
to the colon has iisualh’' been siicci^ssful — in fact one of my earliest cases 
was to the colon and the patient was in good health many years later— 
yet I do not recommend it from the fact that I know of one case under 
the care of a colleague and have heard of others in whii'h septic infection 
pnxhiced suppurative cholangitis and abscess in the liver. If, therefore, 
the duodenum be not available, I strongly recommend the commence- 
ment of the jejunum being found and a point about 18 inches from the 
duodeiio-jejunal junction being brought up and united to the gall-bladder 
as shown in Fig. 62; at the same time an entero-anastomosis may bt^ 
made very quickly between the two arms of the jejunal loop (see Fig. 63). 
The use of the clamps and the methods of applying the sutures are 
similar to those described in uniting the gall-bladder to the duodenum. 

If the patient be very ill and time a serious object, the latter part of 
the operation (entero-anastomosis) can be omitted. 

Still another method has been suggested — dividing the jejunum and 
uniting the proximal end of the distal portion to the gall-bladder and the 
distal end of the upper portion into the jejunum at a lower level. 1 have 
had no experience of this, nor can I see that it has any advantages over 
the previous method. 

Results, Cholecyst enterostomy, though in itself a comparatively 
simple operation, is one practically only undertaken in serious conditions, 
such as complete obstruction of the biliary passages by growth of the 
common bile duct or head of the pancreas, or by interstitial pancreatitis. 

When undertaken for the temporary relief of malignant disease the 
mortality is necessarily very considerable, probably not less than 50%, 
whereas when the jaundice for which the operation is undertaken is 
depcaident on non-rnalignant conditions, though the patients as a rule 
are extremely ill, the mortality has only been 4% in my experienc(i of 
over sixty cases. 
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OPERATIONS UPON THE BILE DUCTS 

CHOLEDOCHOTOMY 

Bv choledochotomy is rinderstood the operation of exposing and 
opening the common bile duct. It is usually required for the removal 
of gall-stones from tlie common duct, but through the incision concretions 
may also be removed from the hepatic duct. 

It was first suggested by Langenbach in 1884, though Kummell 
(quoted by Fenger) stated in i8go that he, several years before, had 
performed cliolecystectomy on a female patient of forty, after which he 
had removed a stone the size of a walnut from the common duct through 
an incision which he afterwards sutured. The operation was a very 
prolonged one and the woman died twenty-four hours afterwards. 

Courvoisier performed the first successful operation on January 22, 
1890, and two more, both successful, in Fcibruary and March of the 
same year. 

Since that time it has been done by many surgeons, and at the present 
time it may be confidently asserted that tliere is no portion of the gall- 
bladder and common, cystic, or primary divisions of the hepatic duct, 
wliich cannot, under ordinary circumstances, be reached for the removal 
of calculi. 

Operation. The bile ducts are fully exposed as described on 
p. log. When the liver is lifted or rotated and the hepatic region elevated 
iiKichanically, the surgeon with his left forefinger and thumb can so 
manipulate the common duct as to render prominent any concretions, 
which can then be directly cut down on, the edges of the opening in the 
duct being caught by pressure-forceps. The assistant can now take 
hold of the forceps with his left hand, as they will form a sufficient retractor, 
since the duct is so near the surface. 

When the duct is incised there is usually a free How of bile, which, 
it must be remembered, is probably infective, but by protecting the 
edges of the wound by sterile gauze and by packing swabs into the 
kidney pouch and over the viscera on the left side and below, and rapidly 
mopping up the bile as it flows, by means of sterilized gauze pads, any • 
soiling of the surrounding parts is avoided. If thought necessary, the 
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bulk of the infected bile can be drawn off by the aspirator either from 
the gall-bladder or from the common duct above the obstruction before 
the incision into the bile passage is made. 

« The tdges of the wound are protected by being covered with a long 


sterile gauze swab which may be held 
'tn position by temporary sutures or 
forceps. 

After removing all obvious con- 
cretions by means of the scoop, the 
fingers are passt^d behind the duo- 
denum and along the course of the 
hepatic ducts to feel if other gall- 
stones are hidden there, and a gall- 
stone scoop, the only special instru- 
ment I use, is passed into the primary 
division of the hepatic duct in the 
liver and down to the duodenal orifice 
of the common duct ; and to ensure 
the opening into the duodenum being 
patent, a long probe is passed into 
the bowel. As the duct is usually 
dilated, it is easy to insert the finger 
through the incision in the duct and 
to thoroughly (explore the whole of 
the common duct to see that no con- 
cretions have been overlooked. 

As the bile is practically always 
infected in common duct cholelithi- 
asis, drainage of the bile passages 
Should always be carried out, pre- 
ferably through a cholecystotomy, 
but where that is impracticable it is 
advisable to drain the common duct 
through a tube inserted into the in- 
cision through which the gall-stones 
have been removed. 

The incision into the bile duct 



Fig. 6.J. Diagram to show the 
Position of Calculi in thk Biliary 
Passages and the Points at which 
they may he reached for Removal. 

1. Site of incision for cholecystotomy ; 

2, Site of incision for ;i gall-stone im- 
pacted in the cystic duct ; 3, Site of 
incision for a gall-stone impacted in Ihc 
hepatic duct ; 4, Ordinary site of incision 
for cholcdochotomy ; 5, Site of incision 
for transduodenal choledochotoniy ; 6, 
Ordinary site of incision for duodeno- 
cholcdochotomy. 


(when the gall-bladder is available for drainage) is closed by an ordinary 
curved, round needle held in the fingers without any needle-holder, a 
continuous catgut suture being used for the margins of the duct proper, 
^nd a continuous fine green chromic catgut suture being employed to 
close the edges of the peritoneum over the duct (see Fig. 66). 
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Wlicii the gall-bladder is contracted and not available for drainage, 
especially if the pancreas is indurated and swollen from chronic pan- 
creatitis and likely to exert pressure for a time on the common duct, 
I insert a firm drainage tube (preferably a No. T2 Jaques’s catheter ) 



I’Ki. 05. Author’s Oall-stoxk Scooi*. 


directly into the duct, passing it upwards into the hepatic duct, and 
closing the opening around it by a purse-string suture, the tube being 
fixed into the opening by a catgut stitch which will hold for about a 
week (see Fig. 67). Where, however, the size of the gall-bladder will 



r'l(i. 66. DrAC.RAM TO snow THK .MiCTHOO OF INCISION AM) SUTUKK OF 
THE Common Bii.e Duct. 

permit of it, I prefer to suture the opening in the duct and to fix a drainage 
tube into the fundus of the gall-bladder, as this drains away all in- 
fected bile and avoids pressure on the newly sutured oj)ening in the 
duct. 

Although there is sekhnn any fear of leakage, yet, where the ducts 
have been incised and extensive adhesions se])arated, there is usually 
some tendency to pouring out of fluid in the lirst few hours. I therefon^ 
generally insert a gauze drain through a drainage tube passed into the 
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right kidney pouch, bringing it out through a stab puncture 3 or 4 inches 
to the right of the chief incision ; and through the same stab puncture 
the tube draining the common duct or gall-bladder is also passed, 
dependent drainage is thus obtained and the anterior incision can be 
securely closed. This drain is usually removed within forty-eight 
.hours. 

When the patient is thin, by adopting the methods 1 have suggested 
the common duct is actually level with the surface ; and even in a stout 
patient the common duct is made easy of access, so that the operation 
may generally be completed in from thirty to forty minutes where 
adhesions do not give unusual trouble. 



Fig. 67. Diagkaivi to show the Metjioo of okainixg the Common* Bile Duct. 

It is of the utmost importance that the ducts sliould be cleared of all 
concretions or the operation will be futile, as shown by Kehr, who stated 
that he had left concretions behind in i6-6 % of his cases, and by Riedel, 
Fenger, Lauenstein, Kiister, and others. It is important, therefore, 
iiiter the ducts have apparently been cleared by the scoop, that a linger 
should be introduced through the incision into the common duct in order 
that it may be made quite clear that no concretions remain. If for any 
reason this is not convenient, a careful palpation of the outside of the duct 
at the time that the probe has been passed into the duodenum and is 
still in position, will enable the duct to be thoroughly palpated from the 
outside. 

Where there are numerous floating gall-stones in tlie common duct 
it is most important that the scoop should be passed into both primary 
hepatic ducts, as on several occasions I have brought down calculi which 
Rtherwise it would have been impossible to discover. 


OP. SURG. Ill 
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Should there be any difficulty in closing the common duct after 
choledochotomy owing to the grave condition of the patient or from 
anccsthetic difficulties, it may be borne in mind that a simple drainage 
of the right kidney pouch through a dependent opening has occa^.ionally 
answered all requirements ; but this method is not to be recommended as 
the rule, as it is fraught with danger of general infection of the peritoneum. 

Results. Choledochotomy, which has frequently to be performed 
under such unfavourable conditions as the presence of deep jaundice, 
infective or suppurative cholangitis, and other complications associated 
with the presence of gall-stones in the common duct, must always be an 
operation attended with danger, especially in the hands of inexperienced 
operators ; though since the introduction of improved methods the 
mortality has been considerably reduced. Although I have had a series 
of fifty-three choledochotomies without a deeith, the total mortality of 
my cases since 1899 has been 5*i%. It should not exceed 5%, and in 
the 1907 Report of the Rochester Clinic out of fifty-two cases there was 
only one deatli, a mortality of 1*9%. 

The division of choledochotomies into complicated and uncom- 
plicated is open to serious objection, as practically all cases of common 
duct cholelithiasis have some complication, hence my statistics are based 
on every case in which the operation has been performed. 

MODIFICATIONS OF CHOLEDOCHOTOMY 

Various modifications of the ordinary operation of choledochotomy 
may have to be practised under certain conditions ; for instance, if the 
patient be extremely ill and the adhesions are such that their separation 
would involve a great expenditure of time with consequent shock to the 
patient, it may sometimes be possible to make the right side of the com- 
mon duct prominent by passing the fingers of the left hand above the 
stomach and pressing the duct outwards at the same time that the 
thumb presses inwards the tissues superficial to the duct, thus rotating 
the parts within the grasp of the hand and rendering prominent the 
common duct. 

A gall-stone in the common duct will now be made prominent and 
can be readily cut down on and removed ; the duct being afterwards 
explored and drained as described in the ordinary operation of choledo- 
chotomy. In a case of this nature it will probably be desirable to spend 
very little time over suturing the duct, and as the adhesions will assist 
in preventing extravasation of bile, the surgeon may be content to trust 
to drainage of the right kidney pouch by passing a large drainage tube 
through a stab wound at the most dependent part. If, however, time 
permits, the tube may be fixed in by suture and the duct closed around it. 
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DUODENO-CHOLEDOCHOTOMY 

If a gall-stone be impacted in the pancreatic portion of the common 
riuct ot in the ampulla of Vater and it is found impracticable to press 
it onwards into the duodenum or upwards into the first part of the duct, 
• the removal of the gall-stone may be effected through the opened duo- 
denum. The operation is known as duodeno-choledochotomy if the stone 
is extracted through the papilla either by dilating or incising it, or as 



Fig. 68. Diagram showing 
Gall-stones in the Supraduo- 
denal AND Pancreatic Portions 
OF THE Common Duct and also 
IN THE Ampulla of Vater. 


Fig. 6(y. Duo- 

DENO-CHOLEDOCHO- 

tomv. ]\rcBuriu‘y’s 
operation. 


Fig. 70. Trans- 
duo D E N A L CHOLEDO- 
CHOTOMY. Kochcr’s 
operation. 


transduodenal choledochotomy if the pancreatic portion of tlu! common 
bile duct has to be incised through the posterior wall of the duodenum. 
To the former operation McBurney’s name is attached, to the latter 
Kocher’s. 

The operation through the duodenum is much simplified by mobilizing 
the duodenum (Kocher), which is effected by dividing the peritoneum 
vertically as it passes outwards from the duodenum over the front of the 
jight kidney and by stripping the peritoneum inwards from the kidney 
until the duodenum is reached. The duodenum and the head of the 
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pancreas are thus rendered so mobile that they may be lifted forward and 
easily manipulated. 

The duodenum having been mobilized is drawn forwards and held 
at the surface of the wound by the left thumb and forefinger. 'Gauze 
swabs are now packed around it so as to avoid soiling of the wound when 
the intestine is opened. A vertical incision of about an inch is made 

through the front wall of the 
second part of the duodenum, 
which exposes the papilla on 
the posterior wall, the termina- 
tion of the common bile duct 
being rendered more distinct by 
the bulging gall-stone. Bile 
or intestinal fluid is carefully 
mopped up. If a concretion is 
impacted in the ampulla of 
Vater it will necessarily be 
small, and can be readily re- 
moved after dilating the orifice 
by introducing the blades of a 
pair of dressing forceps closed 
and afterwards expanding them, 
or the papilla may be incised 
over a director or by cutting 
down directly on to the con- 
cretion. Through the widely 
open papilla a gall-stone scoop 
can be passed up the duct so 
as to clear out any other gall- 
stones or debris' that may be 
present. 

Fig. 71. Drawing TO SHOW Mobilization Rarely it is possible, when 

OF THic Duodenum. the papilla is exposed, to 

.squeeze the gall-stone into the 
duodenum without incising or dilating the papilla. This I have found 
practicable on two occasions (see Fig. 72). 

If the impacted stone be large it may be impacted in the pancreatic 
portion of the common duct, in which case the entire thickness of the 
posterior wall of the duodenum may require to be incised, and possibly 
an intervening condensed portion of the head of the pancreas, which 
in this condition is usually fibrous from past interstitial inflammation. 

The incision may be made on to the bulging concretion sufficiently 
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long to permit of the extraction of the gall-stone. The edges of the 
wound in the common bile duct and of the incision through the i)osterior 
^wall of the duodenum are caught up together by small volsellae or nibbed 
forceps, and one or two sutures of catgut are applied on eitlier side and at 
• the upper and lower angles of the 


wound in the duct, so as to avoid 
any danger of extravasation of bile 
or intestinal contents into the retro- 
peritoneal tissues should they have 
been accidentally opened up, an 
accident that actually did occur in 
one case that I know of. After the 
application of the sutures the duct 
is explored by a gall-stone scoop or 
by the finger in order to ascertain 
that all concretions have been re- 
moved. 

When the papilla and adjoining 
part of the termination of the bile 
duct are incised I have not thought 
it necessary to apply sutures in any 
of my cases. If at the same time that 
duodcno-choledochotorny has been 
performed, the lirst portion of the 
duct has been opened, it may be 
advisable, as was first suggested by 



Fig. 72. Gall-stone impacted at 
Duodenal Papilla. Drawing of 
Specimen No. 2S26, K. C. S. Museum. 


Kehr, to insert a strip of gauze into the upper opening and by means of 


long slender forceps to drag it downwards through the papilla, thus 


sweeping the lower part of the common duct clear of all debris. 


RETRODUODENAL CHOLEDOCHOTOMY 

This operation was described by Haasler in 1898 for reaching a calculus 
impacted in the pancreatic portion of the common duct. 

As, in an experience of nearly 200 cases of choledochotomy, I have 
yet to meet with a case in which I could not move the calculus back- 
wards to the first portion of the duct, whence it could be removed, or reach 
it from below after laying open the papilla, I cannot see the necessity 
of this modification of the operation of choledochotomy. 

Should it be thought necessary to perform the operation, the duodenum 
^must be mobilized by incising the peritoneum an inch or more external 
to the second part of the bowel, and after reflecting the serous membrane 
inwards the duodenum may be turned over, exposing the posterior surface 
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of the head of the pancreas and the pancreatic portion of the common 
duct, which in 62 % of cases passes through the substance of the pancreas. 
The pancreatic portion of the common duct is then incised, and if need- 
ful the portion of pancreas overlying it may be safely cut through, as 
it is usually fibrosed from the irritation of the concretion having set up 
interstitial pancreatitis. 

After the stone has been removed and the duct cleared, the edges 
of the incision into it must be closed by catgut sutures and the duodenum 
replaced. Drainage of the retroperitoneal operation area is of vital 
importance, as extravasation of bile may occur, since the duct in this 
situation has no peritoneal cover. 

CHOLEDOCHOSTOMY 

Choledochostomy is the term applied to the direct surface drainage 
of a dilated common bile duct, an operation frequently performed as 
part of the technique of choledochotomy, in which class of cases it is 
very successful. The name is, however, usually reserved for a more 
serious class of cases in which the common duct has become cystic. 

In certain cases the common bile duct becomes dilated into a large 
cyst capable of holding even up to several pints of fluid, and this may 
or may not be associated with a considerable dilatation of the gall- 
bladder. 

In one of my cases the condition gave rise to the suspicion of a pan- 
creatic cyst associated with a distended gall-bladder, a mistake in diagnosis 
which happens to liave been frequently made in such cases. The cause 
of the condition is somewhat obscure, it being more frequently due to 
a kink in the common duct than to obstruction from a gall-stone or 
a stricture. vSimple drainage of such a cyst is known as choledocho- 
stomy, an operation seldom completely successful, sinefc it is apt to 
be followed by a biliary fistula or to prove fatal from sepsis or ex- 
haustion. 

Tlie technique of the operation differs in no way from that described 
under simple cholecystotomy. The cyst is first emptied by an aspirator, 
then explored to remove any cause of obstruction if a removable one be 
found. Through the opening in the cyst a drainage tube is inserted 
and sutured in position. The edges of the opening in the cyst are then 
sutured to the aponeurosis by three or four catgut sutures, the operation 
being completed as described on p. 119. 

Choledochostomy, if performed on a common bile duct only moderately 
distended, for some obstruction in the lower part of the duct or in the 
head of the pancreas, which it is impossible to remove, is equally un- 
satisfactory, as the permanent biliary fistula resulting is no less distress- 
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ing than dangerous ; since, even if septic complications do not supervene, 
• the alternative issue is a steady loss of flesh and strength until some inter- 
» curreitt ailment brings on a fatal ending. 

This operation is, therefore, to be avoided, if it be in any way possible 
• to remove the obstruction or to short-circuit it by the operation ne.xt to 
be described. 



Fig. 73. Enormous Dilatation of Common J 3 ilk Duct. 
Drawing of Specimen No. 1419, Ouy’s Museum. 


In a case of my own, although the patient recovered after a choledo- 
chostomy, a biliary fistula resulted and cholcdochenterostomy had to 
be performed before a cure was effected. 

Specimen No. 1419, Guy’s Museum (see Fig. 73), shows a dilatation 
S)f the common bile duct. There is a thick- walled cyst 6 inches across, 
representing the common bile duct ; the portion of duct below this 
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is of less than the normal calibre, and has a valvular fold, which com- 
pletely obstructs the lumen. The tumour was aspirated twice, 3^ pints 
of bile being withdrawn on each occasion without relief. Then cl,X)ledo- 
chostomy was performed and death ensued two days after. 

CHOLEDOCHENTEROSTOMY 

This operation, which has for its purpo.se the sliort-circuiting of an 
irremovable obstruction in the lower end of the common duct, con.sists 
in uniting the common bile duct to some jwrtion of the intestine, preferably 
the duodenum. 

For this purpose the duodenum may be mobilized by dividing the 
peritoneum vertically an incli or more external to its reflection from 
the bowel on to the front of the right kidney. By stripping the perito- 
neum the duodenum is reached, and it can then be easily drawn forwards 
and if needful upwards, and made to reach the .supraduodenal portion 
of the common duct. 

If the common duct be hugely dilated, as in the cystic condition pre- 
viously described, there is no difficulty in bringing it down to meet the 
duodenum. 

The curved clamp-forceps shown in Fig. 57 can now be applied to the 
duodenum, and, if the common duct is largely dilated, a clamp can also be 
placed on that portion of the duct selected for the anastomosis. The two 
portions to be anastomosed can now be placed in apposition, and an open- 
ing of f inch must be made into the viscera to be anastomosed, tlie union 
being made by two continuous sutures, one serous suture of Pagenstccher’s 
thread being used for the peritoneal surfaces, another of line chromic 
catgut being employed to take up and join the whole thickness of the 
margins of the two visceral incisions ; the anastomosis being carried out 
in the manner described under cholecystentero.stomy (see Figs. 58 and 59, 
p. 138). 

If, on account of adhesions or for other reasons, the duodenum cannot 
be utilized for the anastomosis, a loop of jejunum about 20 inches from 
the duodeno-jejunal flexure may be brought up and used to make the 
intestinal anastomosis ; but in this case it will be advisable to make, 
in addition, an entero-anastomosis as shown in Fig. 63, p. 141, so as to 
avoid the chance of intestinal obstruction from kinking of the jejunal 
loop. 

A case on which I operated, and which is fully described in my work, 
Diseases of the Gall-bladder and Bile Ducts, illustrates the failure of 
choledochostomy and the complete success of choledochenterostomy. 
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CYSTODOCHENTEROSTOMY 

(^ystodochenterostomy is tlie name applied to the operation of 
^mitin^ the cystic duct to the intestine. It can be performed without 
serious difficulty when the cystic duct is dilated, and is even feasible 
'• with a duct of normal calibre (see Fig. 56, p. 136). It has for its purpose 
the short-circuiting of an obstruction in the common duct when the 
gall-bladder has been destroyed by diseases or cholecystectomy has 
rendered cholecystenterostomy impossible. 

In some cases it may be performed to sav\^ surface drainage of the 
duct after removal of the gall-bladder, and in such cases, when long- 
continued drainage is required, as in interstitial pancreatitis causing 
obstruction, the o])eration is a very useful one. 

The union of the duct to the duodenum may be effi^cted by means 
of the decalcified bone bobbin or by simple suture. I have employed 
each of these methods, but I prefer now to use a double continuous suture, 
as described under cholecystenterostomy. 

If needful, the duodenum may be mobilized, as it makes the operation 
easier, but if the cystic duct be cut across near the gall-bladder there will 
be sufficient length of duct to enable the anastomosis to be made without 
interfering with the peritoneal attachment of the bowel. 

CHOLEDOCHECTOMY 

A portion of the common duct may reejuire to be removed for new 
growth or for stricture or for serious damage from gall-stone obstruction. 

In one case Doyen excised the damaged portion of the duct and 
completed the operation by joining the two ends of the duct completely 
without drainage. 

In einother case Kehr excised a stricture of the common duct, joined 
the upper to the lower portion along the posterior margin, and drained 
the part left unjoined at the front. 

Halsted, Mayo, and Moynihan have excised tumours of the common 
duct and have subsequently united the open ends of the duct by sutun?, 
leaving the anterior part open for drainage, or have ligatured both ends 
of the cut duct and then anastomosed the gall-bladder to the duodenum 
so as to make a new passage for the bile. 

For stricture or injury due to gall-stones this operation may be both 
immediately successful and ultimately lead to perfect recovery. 

For malignant growth in the common duct the occasion can be only 
rare in which the growth is caught at a sufficiently early stage to render 
the operation worthy of being attempted. In the cases that have been 
^'eported the relief has been of a temporary character, but so marked as 
to have made the operation worth doing. 
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PLASTIC OPERATION UPON THE BILE DUCTS 

In a case of stricture of the cystic duct in which I did not think if 
desirable to excise the gall-bladder, I laid open the stricture and united 
the margins of the vertical incision transversely after the principle 



Fig. 74. Plastic Oplkation for Stricturk of thk Bii.e Duct. 

suggested by Mikulicz in pyloroplasty, and in a case of stricture of tlie 
common bile duct Mr. Moynihan performed a similar plastic operation. 

Kchr repaired a rent with loss of substance in tlie common duct by 
turning up a sero-muscular Hap from the pyloric end of tlie stomach. 

OPERATIONS UPON THE HEPATIC DUCT 

Hepaticotomy. The hepatic duct is frequently drained as part 
of the operation of choledochotomy, the tube being introduced through 
the incision of the common duct and passed upwards into the hepatic duct. 

Gall-stones are also frequently removed from the hepatic duct through 
an incision in the common duct, this being effected either by ‘ milking ^ 
the stones downwards to the choledochotomy opening or more frequently 
by bringing them down by means of the gall-stone scoop. When the 
common duct is dilated, the hepatic duct practically always participates 
in the dilatation, and when a choledochotomy opening is made, it is 
as a rule easy to insert the finger and pass it up to the primary division 
of the hepatic duct ; but by means of the scoop both primary divisions 
of the hepatic duct can also be explored. 

This procedure is of vital importance in all cases of common duct 
cholelithiasis, as on many occasions when there was every appearance 
of the ducts having been cleared I have found one or more gall-stones^ 
hidden in the upper reaches of the hepatic ducts and have been able 
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to remove them. Some of these cases have been reported in my work 
on Diseases of the Gall-hladder and Bile Ducts, 3rd edit., and others I 
^lave not yet reported. 

But besides these floating stones it occasionally happens that a large 
calculus becomes impacted in the hepatic duct, and it is then necessary 


to incise it vertically over the 
concretion in the same way that 
the common duct is opened, and 
after extracting the concretion 
the duct may be drained or 
sutured. 

This operation I have per- 
formed successfully, and it has 
also been done by other surgeons. 

Case 508 in my work Diseases 
of the Gall-hladder and Bile Ducts 
is a description of such a case, in 
which an impacted stone in the 
hepatic duct had led to a biliary 
pulmonary fistula and was cured 
by hepaticotomy. 

HepaticO'lithotripsy. if 

there is any difficulty in expos- 
ing the duct sufficiently to incise 
it with safety, it may occasion- 
ally be possible to crush an im- 
pacted calculus in the hepatic 
duct and to extract the frag- 
ments through an incision in the 
common duct ; this operation I 
have performed with success, but 
I must confess to a preference 
for a clean incision and the re- 
moval of the concretion where 
that is possible. 



[uG. 75. Cystic J^ivkk ijuic to Dilata- 
tion OF TiiK Jntraiijcpatic Bilk Ducts. 


Hepaticostomy. Just as the common bile duct may become 
enormously dilated apart from the cystic duct, so the hepatic duct 
outside the liver may be sufficiently dilated to form a distinct tumour, 
which may be treated by drainage as in a case operated on by Knowsley 
^Thornton in 1888. 

A case was described by Leonard Rogers in the British Medical Journal, 
1903, vol. ii, p. 706, in which a dilated hepatic duct was incised and 
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drained under the impression that it was a dilated gall-bladder. The true 
condition wjis shown at autopsy to be caused by an impacted gall-stone. 

As shown by a case of Nicolaysen’s, such a dilatation of thediepatif 
duct may occur apart from gall-stone obstruction. In the case of 
hepaticostomy described by him and proved post mortem, no obvious, 
obstruction was found and he considered the case a congenital deformity. 

Transhepatic-hepaticostomy. When it is remembered that 
gall-stones may form in any part of the biliary apparatus within or outside 
the liver, it is not surprising tliat occasionally the ducts within the liver 
may become obstructed and lead to the formation of a dilated intra- 
hepatic duct. 

I operated on such a case in February, 1891, the patient being a 
woman, aged 42, who was jaundiced and had suffered from symptoms 
of gall-stone obstruction. On opening the abdomen, a cyst of the liver 
was discovered and incised, nearly half a pint of bile-stained mucus 
and three gall-stones being removed. The cyst was packed with gauze 
to arrest bleeding and stitched to the surface. The patient recov(ired. 

A case of H. V. Chapman’s is recorded (Abdormnal Operations, 
B. G. A. Moynihan) in which 480 c.c. of bile-stained fluid and 127 
calculi were removed from such a cyst. 

Hepato-duodenostomy. in certain cases of obstruction of the 
common duct from stricture or from actual loss of substance due to 
operation, in which the cystic duct or gall-bladder is not available for 
making the anastomosis, it may be desirable to unite the liepatic duct 
to the duodenum, an operation of considerable difliculty. 

In the Annals of Surgery for August, 1905, p. 90, is a case reported 
by Dr. W. J. Mayo, in which, twelve months after a choledochotomy 
and cholecystectomy, an operation was undertaken for a biliary fistula 
and the hepatic duct was fixed to the duodenum. ' 

The following description, together with the illustrations, is taken 
from Dr. Mayo’s report : — 

‘ A five-inch incision was made just internal to and parallel with the 
cicatrix of the former wound. A dense tangle of adhesions was en- 
countered, involving transverse colon, duodenum, and stomach, on the 
one side, and the liver and ducts on the other. By following the remains 
of the fistulous track carefully and keeping close to the liver, the original 
drainage opening at the site of the cystic duct was discovered. The 
hepatic duct was dilated and easily admitted the tip of the index-finger 
to the primary division. The common duct was reduced by cicatricial 
contraction to a fibrous cord, along which could be traced a little stain 
of bile. During the separation of adhesions, it was noted that J:he^ 
duodenum overlapped the remains of the common duct and formed one 
wall of the fistulous track in its deeper portion. The external incision 
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was continued to the sternal notch and the overlying liver held upwards. 



Fig. 76. Hepato-duodenostomy. 
Duodenum sutured to the tissues near 
the duct. (Mayo,) 


Fig. 77. Hepatoduodenostomy. 
Suture of the duct to tlie duodenum. 
(Mayo,) 


The duodenum was still further mobilized. The liepatic duct was freed 
from its attachment to tlie fistulous track and from the remains of the 
common duct ; the adhesions pos- 
teriorly were not otherwise dis- 
turbed, and served a very useful 
purpose. About inches from 
the pylorus the duodenum was 
caught with three catgut sutures 
and fastened firmly to tlie ad- 
hesions and scar tissue about the 
hepatic duct, so that it was 
brought into contact with the end 
of the piece of all the coats of the 
hepatic duct. At the jioint of easy 
contact, an elliptical piece of all 
the coats of the duodenum was 
excised of about the same dia- 
meter as the open end of the 
hepatic duct, and four or five 
catgut sutures were introduced 
from the mucous side through 
all the coats of both duct and 
intestinal wall. In this way the 
posterior line of tlie anastomosis was completed. Hy alternately 
placing a suture externally and internally the sides were built up 
in a similar manner to a two-row intestinal anastomosis, excepting 
* that only the inner row penetrated the duct-wall. At the upper part 



Fig. 78. 


H EPATO- 1 )UOD ENOSTOM Y. 

(Mayo,) 
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the few remaining sutures were all placed before they were tied. The 
duodenum was still further attached laterally and anteriorly to the 
scar tissue covering tlie liver and ducts by catgut sutures, making a 
broad area of attachment. A drain of rolled gutta-percha tissue was 
placed at the upper angle of the abdominal incision and another at thfc 
lower, but each at a considerable distance from the anastomotic suture 
line. The abdominal incision was then closed. Time of operation,' 
fifty minutes. Patient made an uninterrupted recovery. Tliere was 
no leakage of any kind ; drains were removed on the sixth day ; patient 
discharged on the sixteenth day. Patient, re-examined ten months after 
the operation (March 22, 1905), had gained 31 pounds in weight and 
was in excellent liealth.’ 

LUMBAR OPERATIONS UPON THE BILE PASSAGES 

Although cholecystotomy, cholecystectomy, and choledochotomy 
have all been performed through a lumbar incision with success, yet this 
route has usually been adopted only wlien a mistake in diagnosis has 
occurred, such as mistaking a dilated gall-bladder for a cystic kidney, 
or finding, when exposing a movable kidney, that the gall-bladder is 
distended owing to obstruction in the ducts and that it can be made 
to project into the lumbar wound without difiiculty. As routine pro- 
cedures lumbar operations on the bile passages cannot be advised. 

UNION OF THE LIVER TO THE DUODENUM 

This operation was first suggested and put into practice by Kehr, 
and has since been advocated by Maylard of Glasgow for cases of per- 
manent obstructive jaundice incapable of relief otlierwise. The theory 
on which it is based is that by opening one or more of the intrahepatic 
bile ducts and connecting the surface of the wounded liver to the opened 
duodenum, the obstruction to the flow of bile into the intestine will be 
short-circuited. 

So far no .success has attended the few operations that have been 
done, nor does it seem probable that the operation will be likely to afford 
sufficient relief to render it worth while undertaking so serious and 
dangerous a procedure. 



CHAPTER IV 

OPERATIONS UPON THE PANCREAS 

ANATOMICAL CONSIDERATIONS 

The greater part of tlic pancreas lies in the epigastrium, but a portion 
of the body and the tail extend into the left liypodiondriuni, and the 
head may project into the umbilical region. The organ, a long, pinkisli, 
cream-coloured gland, stretches transversely across tlie posterior abdo- 
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minal wall, from the concavity of the duodenum to the lower and inner 
border of the spleen. 

The enlarged riglit extremity, or ‘ head ’, e.xtends downwards and 
to the left, lying in the concavity of the duodenum in contact with its 
second and third parts, and opposite to the second and upper part of 
the third lumbar vertebra. The short and comparatively narrow portion 
of the gland termed the ‘ neck ’ arises from the upper and right part 
•of the head. It runs upwards and to the left, and after a course of 
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about one inch merges into the ‘ body which runs backwards and to 
the left at the level of the first lumbar vertebra. The pointed left 
extremity, or ‘tail’, is the least firmly attached portion of the organ. 
It merges so gradually into the body that no sharp line of distinctioi]. 
can be drawn between tlie two. 

The disk-shaped head is separated from the neck by a deep groove, . 
the ‘ incisura pancreatis In this groove lie the superior mesenteric 
vessels. That portion of the gland which lies to the left of the vessels, 
along the third part of the duodenum, is termed the ‘ uncinate process ’, 
and when, as happens occasionally, it is separated from the rest, it is 



Fig. 8o. Transvkksk Section of the Abdomen at the First J.umbar 
Vertebra. To show the relations of the pancreas. (After Braune,) 

known as the ‘ lesser pancreas ’. Above and to the right, the anterior 
aspect of the head is in contact with the commencement of the trans- 
verse colon. The lower part is covered by peritoneum, reflected from 
the lower surface of the colon and entering into the formation of the 
greater sac. The jxisterior surface of the head is devoid of peritoneum, 
and is directly applied to the front of the inferior vena cava, the left 
nmal vein, and the aorta. The common bile duct also lies in a groove, 
or canal, in this surface. 

The body runs from right to left, and slightly upwards. The anterior 
surface is separated from the stomach by the lesser sac of the peritoneum, 
the posterior wall of which is intimately attached to it. At the right 
extremity, where the body joins the neck, there is often a well-marked' 
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prominence, the ‘ omental tuberosity so called from its coming into 
contact with the small omentum when the stomach is distended. Tin? 
posterior surface lies upon tlie aorta, the origin of the superior mesenteric 
•artery, the pillars of the diaphragm, the splenic artery and vein (wliich 
run a tortuous course along its upper border in a single channel or may- 

• be two separate grooves), the left kidney and renal vessels, and the left 
suprarenal capsule. This surface, like the posti^ior aspect of the head, 
is devoid of a peritoneal cover- 
ing. At the full term of preg- 
nancy the uterus rises and comes 
into contact with the lower 
border. The middle portion is 
covered by the jejunum. The 
wh(de surface is completely 
invested by peritoneum, de- 
rived from the descending layer 
of the transverse mesocolon. 

The tail comes into contact 
with the lower part of tlu^ 
inner surface of the spleen. 

Peritoneal relations. The 
transv’erse mesocolon is attach- 
ed to a line running along the 
anterior border of the pancreas 
fromthe neck to the tail. Tlu.* 
anterior layer passes upwards 
and backwards, over the su- 
perior surface, to form the pos- 
terior wall of the lesser sac, the 
posterior going downwards and 
backwards along the inferior 
surface to form the greater sac. 

At the neck, and on the head, 
the two sheets of peritoneum 
have separeite lines of attachment, so that a soiiKiwIiat variable area is 
devoid of a peritoneal covering and is only separated from tlui colon 
by areolar tissue. In many cases, however, the transverse mesocolon 
is continued as far as the hepatic flexure, so that tlie head and neck 
receive a complete peritoneal investment. The posterior surface is quite 
uncovered by peritoneum. 

I The relations of the pancreas to the peritoneum are of the utmost 
importance, both from a surgical and pathological point of view. The 
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Fig. Si. Vicktical Skction op tiik 
Body at Full Term. Showing the relation 
of the uterus to the ]jancrcas. a, Duodenum ; 
15 , Pancreas. (After liraiine.) 
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retroperitoneal position of the organ explains not only the course taken by 
pus in some cases of suppurative pancreatitis, upwards to the diaphragm 
and downwards towards the left iliac fossa, but also how such collections may 
be reached from the right or left loin, especially the latter, by an incision' 
in the costo-spinal angle, or from the left iliac fossa, or between the ribs, 
wlieii it has travelled upwards and presents as a subdiaphragmatic abscess. 

The fact that the anterior surface of the pancreas projects into the 
lesser sac renders it easy to explain how this cavity is invaded in inflam- 
matory affections or injury of the gland, and from its shape it is not 



Pig. 8j. Diagram to show the Relations or the Peritoneal Reflections 

OF THE Pancreas. ^ 

difiicult to see how, when it is Idled with fluid, it is in many instances 
mistaken for a true pancreatic cyst. The real nature of this variety of 
pseudo-cyst was demonstrated many years ago by Jordan Lloyd. 

Ducts. The pancreas has normally two ducts which open separately 
into tlie duodenum. The main duct, or duct of Wirsung, commences in 
the tail by the union of the small tributaries and courses through the 
body of tlie gland from left to right. In the neck it alters its course, 
bending downwards and backwards to reach the head of the organ. 
In the latter it lies nearer the posterior than the anterior surface, and 
comes into relation with the common bile duct, beside which it runs to 
the duodenum. The two ducts pierce the wall of the second part of the 
duodenum obliquely, about 3 to 4 inches below the pylorus, to open 
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into the lumen of the gut by a common orifice, situated on a papilla-like 
fold of the mucous membrane called the ‘ papilla or caruncula major 
Abo ve^ this there is constantly found a small fold of mucous membrane, 



Fig. 83. Tiiii Pan- 
creas. Drawing of 
Specimen No. 277, 
K. C. S. Museum. 
Shows the separate 
lobules of the pan- 
creas with their ducts 
opening into the duct 
of Wirsung. 



Fig. 84. Ampulla of Vatick. 



Fig. 85. The Excretory Ducts of the Pancreas. 


which must be raised in order that the caruncle and its orifice may be 
seen, and running downwards from the caruncle is a small vertical fold 
^ known as the ‘ frenum carunculcC or plica longitudinalis Shortly 
before their termination the common bile duct and pancreatic duct 
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usually unite to form a common channel, known as tlie ‘ ampulla or 
diverticulum of Vatcr This is a small oval or triangular cavity lying 
in tlifc wall of the duodenum, having its apex at the duodcMial orifice, 
and its base at the openings of the two ducts. The orifice of the common 
bile duct in the ampulla is above that of the pancreatic duct, and the 


two are separated by a small transverse 
fold of mucous membrane. The ampulla 
and the terminations of the two ducts 
are surrounded by a thin layer of iin- 
striped muscle fibre, forming a sphincter 
(Oddi). 

The accessory duct, or duct of Santorini, 
is always present, although at times it is 
small or partly obliterated, especially in 
the neighbourhood of the intestine. The 
opening is situated on a small papilla, ‘tlu‘ 
papilla or carimcula minor,’ lying 075 to 
I inch above the papilla major, on which 
the ampulla of Vater or the main duct 
opens. Tile duct of Santorini is morpho- 



•10. StS. Accjcssokv I*ancki:as 
i:\Vall ok thk Duodenum. 



Fig. <S9. Diagram to show the Four Cjiiek Varii-ties in the Ticrminations 
OF THE Bile and Pancreatic Ducts in the Duodenum, t.f/. Common duct; 
/., Fossa ; o.. Oval orifice ; />., i^ipilla ; p,d,. Pancreatic duct ; v., Amj)ul]a of Valor. 


logically, and in some instances anatomically, the duct of the head of 
the pancreas. The relations of the common bile duct to the h(*ad of the 
pancreas have been described under the surgery of the biliary passages, 
p. 99, but it is necessary here to repeat the fact that in 62 % of cases 
the common bile duct passes through the head of the pancreas, whereas 
in the remaining 38% it only lies in a deep groove on its posterior 
surface (see Fig. 87). 

This is important from the fact that in 62 % of cases of pancreatitis 
jaundice to a greater or less extent will be present on account of pressure 
on the common bile duct. 


i66 


OPERATIONS UPON THE PANCREAS 


The varying terminations of the bile and pancreatic ducts in the 
duodenum have <also been referred to and arc shown in the diagrams 
in Fig. 89. c 


EXPLORATORY OPERATIONS 


As the pancreas occupies a central position in the abdomen it may 
be reached cither from the front or from either loin according to tlie 


part of the gland that is affected 



Fig. 90. Thk PjiRixoxjcAL Folds 
IN Rei.ation to the Pancreas. The 
arrows indicate three of the approaches 
to the gland. 


Occasionally an exploration from 
the front may be completed by 
posterior drainage, but a primary 
exploration from behind is rarely 
practised. 

The pancreas is more readily 
reached from the front by using the 
special table shown in Fig. 32, or by 
arching the spine forward by placing 
on the table a sand-bag or an air- 
cushion behind the back at the liver 
level. 

Operation. The preparation 
of the patient and of the area of 
operation, as well as the after- 
treatment, are the same as those 
described on p. 112. 

An incision is made about an inch 
to the right of the mid-line above 
the umbilicus, it being extended if 
needful upwards to the notch be- 
tween the ensiform' cartilage and 
the right costal margin or down- 
wards below the umbilicus. The 


right rectus is either split or displaced outwards after dividing the an- 
terior rectus sheath. On incising the posterior rectus sheath and the 
parietal peritoneum, the pancreas will be seen above the stomach through 
the gastro-hepatic omentum if the patient suffers from gastroptosis, 
otlierwise it can only be seen after displacement of viscera. 

Normally the pancreas may be approached — 

(a) Above the stomach by incising the gastro-hepatic omentum 
(see Fig. 90, i). 

(b) Below the stomach, through the upper part of the great or gastro- ' 
colic omentum (sec Fig. go, 2). 
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(c) Through the transverse mesocolon by raising the transverse colon 
and great omentum (see Fig. 90, 3). 

^ (dl The anterior part of the licad of the gland “ma\^ be reached by 
pushing the stomach upwards and inwards and dix iding the peritoneum 
passing over the pancreas from the duodenum. 

(e) The posterior part of the head of the pancreas may be exposed 
by mobilizing the duodenum (see 
Fig. 91). 

(/) The tail of the gland may 
be reached by raising the sto- 
mach, pressing downwards and 
inwards the splenic flexure of the 
colon, and incising the reflection 
of the peritoneum passing from 
the colon to the parietes. 

In incising the peritoneal re- 
flections, if possible a bloodless 
spot is selected, but if a vessel in 
the lesser or great omentum or in 
the transverse mc^socolon should 
be divided, it is immc^diately 
ligatured. 

The chief dangers encoun- 
tered in operating on the pan- 
creas are hcemorrhage and tlu* 
escape of pancreatic secretion. 

The former may be guarded 
against by avoiding as far as 
possible any obvious blood- 
v’essels, and in case of tlieir divi- 
sion applying a ligature of cat- 
gut, which must not be drawai 
too tightly lest it cut through the 
rather fragile tissues. The latter 
danger may be guarded against 
by avoiding injury to the main 
ducts, or in case of injury by their careful repair ; and in case of incision 
into the substance of the pancreas by carefully applying deep and super- 
ficial buried catgut sutures by means of a slender, round, half-curved 
needle and by suitable drainage : no dead spaces must be left and the 
' sutures must not be drawm too tightly. 



Fig. 01. Moiui.ization of thk Duo- 
denum to EXPOSE THE l^OSTEKIOK SuREACE 
OF THE l^XNCRFCAS. TIic siirfjice exj)osed is 
the back of the head of the ])ancreas. 
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FkJ. fyj. LaCICKATION Ol' TICK 
PaXCKKAS UXACCO.'VrPAMKD HV A.W 

OTHER Ixjum’. The accident was a 
crush belwcen twf) vans, and on ad- 
mission to hospital th(j patient only 
complained of slight pain in the 
cpignstrium. Twenty-four hours 
later he became collapsed, but 
recovered. Subsecpicntly he vomited, 
became seriously collapsed, and 
died three days after the receipt of 
the inj ury. At the autopsy a nipturc 
of the pancreas dividing it into two 
nearly c(iual portions was found, 
"f'here was fat necrosis in the ncigh- 
Ijourhood, but no injury of the 
duodenum, liver, spleen, kidney, or 
other abdominal viscera. 


OPERATIONS FOR INJURY 

Gunshot or stab wounds. ' 

Operation must be undertaken as 
speedily as possible. All bleeding points 
must be taken up and ligatured, rents 
in other organs must be souglit for and 
repaired, and any laceration of the pan- 
creas must be carefully cleansed and 
sutured by deep and superficial sutures. 
If needful, part of the paru'reas may 
be resected if much lacerated, especially 
if near the tail of the gland ; but care 
must be taken to a\'oid the main duct, 
the superior mesenteric artery, and the 
portal vein . lix tensive disorganization 
of the gland can only be treated by 
gauze tampons and drainage. 

Results. Of twenty-one cases of in- 
jury of the pancreas due to gunshot 
wounds fifteen were operated on and 
nine recovered ; all but one not operatiid 
on died. 

After injury from stab wound, direct 
treatment, with careful sutures of the 
wound in the pancreas, has been very 
successful. 

Injury without ^ external 
wound. Operation. Delay will usu- 
ally occur, as a diagnosis cannot al- 
ways be made immediately; but as 
soon as signs of luemorrhage or of in- 
flammation manifest themselves an ex- 
ploration will be advisable. 

Results, In a case reported by 
Randall, operation six hours after the 
accident was followed by recovery. 
Garre {Beitrdgc zur klin. Chir.y June, 
1905) reports a case in which a total 


transverse rupture of the pancreas < 
was treated successfully by careful suture and drainage. The late 
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Prof, von Mikulicz (Annals of Surgery, July, 1903) reported 45 cases 
of pancreatic injury, 21 penetrating, 24 subcutaneous. Of the 21 pene- 
trating pounds, 12 were gunshot and 9 stab wounds. Five of the 12 gun- 
shot wounds w^ere operated on and 3 recovered. Of the 7 not operated 
./jii all died. In 7 of the 9 stab wounds the pancreas was i)artly prolapsed ; 
all were operated on and recovered. Of 2 that were not prolapsed, 
I recovered. Of the 24 subcutaneous injuries, 13 not operated on died, 
but of the II operated on, 7 recovered. 

OPERATION FOR ACUTE PANCREATITIS 

An early exploration from the front through the middle line above 
the umbilicus or from behind through the left costo-vertebral angle is 
indicated, in order, if possible, to relieve tension, to evacuate sei)tic 
material, to secure free drainage, and to arrest the luemoiThage, which 
leads to disintegration and necrosis of the pancreas. Even if no pus 
be found no harm sliould accrue from such an exploration, w^hich can Ix^ 
made in a few minutes. After establishing the diagnosis by abdominal 
section, a posterior incision in the left costo-vertebral angle will some- 
times enable the diseased organ to be very freely drained for the evacua- 
tion of pus and gangrenous material without risk to the general j)eriloneal 
cavity and with little danger of retained septic matter, as the drainage 
will be a dependent one. If, how^ever, thti inllammatory collection of 
the tensely distended and inilamcd gland be incised from the front, as is 
generally advisable', gauze packing and gauze drainage may usually be 
relied on to prevent general infection of the i)eritoneum. 

If there be signs of an obstructed common bile duct, the gall-bladder 
should be drained, and if gall-stones be discovered tliey should be 
removed, if this can be done without seriously adding to the length of 
the operation or imperilling life by adding to the shock ; otherwise they 
may be left and removed on a subsequent occasion if free drainage of 
the bile passages can be secured. 

After-treatment. The after-treatment will be chielly directed 
to combating shock and keeping up the strength until the materies morbi, 
both local and general, can be thrown off. 

Results. Out of six cases of acute peincreatitis under my care, 
operation was performed on four, of which two recovered. Of two 
cases where operation was not consented to, and where medical treatment 
alone was carried out, death occurred in the first case on the third day 
and in the second case after a week’s illness, attended in both with great 
^pain and incessant vomiting. 
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OPERATION FOR SUBACUTE PANCREATITIS 

The subacute form of pancreatitis is more amenable to treatment, 
as the indications are so much more definite and there is more time for 
careful consideration. 

Operation. A median incision above the umbilicus will enable 
the operator to palpate the pancreas and to locate any incipient collection 
of pus, which, if practicable, should then be evacuated by a posterior 
incision in the left or right loin or in the costo-vertebral angle. If the 
posterior incision be thought impracticable, the collection of pus may 
be removed by aspiration and the cavity opened and packed with gauze, 
which may be brought forwards through a large rubber tube, which 
procedure will, in the course of from twenty-four to forty-eight hours, 



Fig. 93. Abscess of the Pancreas. 


establish a track isolated from the general peritoneal cavity. It is 
important in these cases to sec that the cause is removed, if that be 
possible — for instance, gall-stones or pancreatic calculi---so that if 
recovery occurs there may be no fear of relapse. 

Results. Out of nine cases of abscess of the pancreas under my 
care, seven were operated on, with recovery from operation in six, though 
in one of the cases the relief was only for a few weeks and in another 
for a few months. 

In abscess of the pancreas, which usually assumes the form of sub- 
acute pancreatitis, the suppurating process is limited by a pouring out 
of lymph, so that, should the patient survive the initial more acute stage, 
and discovery of the pus-containing cavity be made, the condition is 
one d(.‘cidedly amenable to treatment by drainage. In one of my cases 
an abscess formed and was opened in the right loin of a young man, 
aged twenty-four years. It had been mistaken for a perirenal abscessj 
yet the kidney was quite healthy and the grumous pus had come from 
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the pancreas and passed beliind the peritoneum covering the second part 
of the duodenum. The patient recovered completely. In another case 

absc^s was opened in the left iliac region that had apparently started 
from the body of the pancreas and which had burrowed in the same way 
.J)ehind the peritoneum. The patient recovered from the operation, but 
developed trouble in the left side of the thorax and died suddenly several 
weeks later. In one case the abscess was subphrenic. In another, 
where the symptoms were rather acute and the patient was extremely 
ill, pus was discovered between the liver and the stomach, and although 
drainage was apparently complete, the patient succumbed in a few days 
to exhaustion due to the septic process that had been initiated before 
the abscess was opened. In the other two of my cases, the sequence of 
suppurative catarrh, abscesses of the pancreas were successfully drained 
through a tube in the common bile duct after removing the gall-stones 
which liad obstructed Wirsung’s duct. In one of tliese cases the patient, 
a woman aged seventy-two years, recovered completely. The other, 
a man aged forty years, recovered from the operation, but three months 
afterwards died from exhaustion, and at the necropsy the empty abscess 
cavity was discovered in the head of the pancreas, the rest of the gland 
being affected with chronic interstitial inflammation. 

A search through literature reveals a considerable number of pyjemic 
abscesses of the pancreas, but those resulting from subacute pancreatitis 
have been rarely recorded. Besides .seven ojx'rations for abscess of the 
pancreas with two deaths above referred to, there liave been seven others 
recorded with three deaths. Thus, of fourteen cases five died, giving 
a mortality of 35-6%. 

OPERATION FOR PANCREATIC LITHIASIS (PANCREO- 

LITHOTOMY) 

Pancreatic calculi are so rare that User, in 1903, could only lind 
seventy recorded cases. The calcareous composition of pancreatic 
calculi renders them opaque to the X-rays and affords a means of dif- 
ferential diagnosis between them and gall-stones. This fact I had the 
honour of first pointing out in 1904. The accompanying X-ray photo- 
graph shows the comparison (see Fig. 95). 

Operation. An incision 3 to 4 inches long, 1 inch to the right of the 
middle line, will be found the most convenient, as the fibres of the right 
rectus can be split and the incision lengthened upwards and downwards 
without unnecessarily weakening the abdominal wall. A sand-bag 
under the lumbar spine will bring the gland several inches nearer the 
Jfurface. 

If the opening of the duct of Wirsung has to be explored, the second 
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part of the duodenum may be incised and the papilla common to the 
bile duct and pancreatic duct laid open, when the edges of the opened 
dix erticulum of Vater can be seized with small catch-forceps and dra\\jn 
to the surface ; a probe or line forceps can then be readily passed into 
Wirsung’s duct and any concretion removed. 

If the calculi be more deeply placed in the ducts, the pancreas may 
be exposed eitlier through the gastro-hepatic omentum by drawing the 
stomach downwards, or by lifting the stomach it may be reached through 
an opening in the omentum ; or by raising the colon it may be approached 
by a slit in the transverse mesocolon. By peeling thi^ duodenum from 




Fig. 94. Drawing crom a simplk 

1*HOTOGKAPH OF GaLL-STONFS AND 

Pancreatic Calculi removed from 
ONE Patient by the Author. 


Fig. (>5. Skiagram of the previous 
P iioTOCiRAPH. Showiiifj tliat the 
pancreatic calculi arc opacpio to lliii 
X-rays. 


the parietes the back of the pancreas may be n^adily'reaclKid. Tlui 
calculi may be then cut down on and extracted by a scoop or forceps. 
Any bleeding must be arrested by ligatures. The duct can be sutured 
and the incision in the gkind must be brought together by buried sutures, 
the peritoneal covering being coapted by a continuous suture. If leakage 
be feared, a gauze drain may be applied; but the position may be difftcult 
for this, and if it has to be done the gauze must be surrounded by a rubber 
drainage tube and brought through it to the surface. In my case 
of pancreo-lithotomy referred to below, the closure of the gland was so 
secure as not to require gauze packing, and the result justified its not 
being used. When the duodenum has been opened it must be closed 
in the usual way by a muco-muscular and serous suture, the latter being 
of line celluloid thread. The inci.sed papilla need not be sutured. ' 

If a calculus be felt in the head of the gland, but not in the duct of 
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Wirsung, it may be reached by incising the peritoneum over the duo- 
denum and separating it gently from the head of the pancreas, or if more 
deeply placed near the back of the gland the reflection of peritoneum 
ftom the duodenum to the abdominal wall may be incised and the duo- 
denum may then be displaced inwards, when the back of the pancreas 
‘Will be exposed, and, if thought advisable, it may be incised and tnuited as 
in the incision from the front. 

Results. In a case w'hich came under my care on February 13, 
1903, four calculi were removed from a woman aged fifty-seven, one from 
the duct of Santorini, or one of its branches, by direct incision into the 
2>ancreas close to the common duct, the opening being afterwards closed 
by deep and by peritoneal sutures; the second and third stones were 
reached through an incision in the duodenum by laying open the 
papilla, when by means of fine forceps a calculus was removed out 
of Wirsung’s duct, along which a probe was afterwards jiassed for 2 
inches, and a fourth concretion was removed by direct pancreatotomy 
from the middle of the duct of Wirsung, the stone being reached by 
incising the gastro-hejiatic omentum, drawing the stomach down- 
wards, incising the jiancreas freely, and opening the duct directly on 
to the stone, which was of the size of a small bean. The duct was 
then closed with catgut, the wound in the body of the pancreas being 
sutured so as to leave no dead space and the peritoneal wounds being 
closed without direct drainage. The right kidney iiouch was then draintxl, 
as some infected bile had escaped. Recovery was ultimately comjileti'. 
This is, aiijiarently, the first case in which either the duct of Wirsung 
or the duct of Santorini has been deliberately oiiened and, after tlie 
removal of a calculus, closed by a suture. 

A very exhaustive search through English and foreign literature has 
only resulted in the discovery of five operations for pancreatic calculi. 
Mr. A. Pearce Ciould’s case, operated on March 3, 1896, died on tlve 
twelfth day from exhaustion. In Dr. Dalziel’s case a stone of the size 
of a very large pea was removed from the pancreatic duct through an 
incision in the duodenum, the oi)ening in the duct being stitched to the 
wound in the posterior wall of the duodenum. As the bile duct was clear 
there was no jaundice. A good recovery followed. In Mr. B. G. A. 
Moynihan’s case a pancreatic stone was removed from the ampulla of 
Vater through an incision in the duodenum, and the patient recovered. 
In Dr. L. W. Allen’s case two calculi were removed from a cyst between 
the lesser curvature of the stomach and the liver. The jiatient died 
on the fifth day after operation. 
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OPERATION FOR PANCREATIC CYSTS 

Cysts of the pancreas may be divided into false and true. The false 
or pseudo-cysts may be due to a distension of the lesser peritoneal sac, 
or to a localized collection of fluid in the neighbourhood of the pancreas. 

True cysts may be due to retention from various causes, to parasitic 
disease — c. g. hydatids — to new growths, as in proliferation cysts, and 
to hicmorrliage. A few cases of congenital cystic disease have been 
recorded. 

The physical signs of cysts of the pancreas are by no means constant. 
A consideration of the peritoneal reflections from the pancreas on to tlie 
viscera, and how they influence the ultimate position and relations of the 
pancreatic cysts, will render the reason for this clear. 

The explanation of these variations, which may, and often do, lead 
to ditflculties in diagnosis, is an anatomical one, and depends on the site 
of the origin of the cyst, which in making its way to the surface proceeds 
in the line of least resistance, and is thus inlluenced by the reflections 
of the peritoneum and the arrangement of tlu? \'iscera overlying tJie gland. 

Fig. 98 shows the position of a numb(?r of cysts of the pancreas 
upon which I have personally operated, and illustrates the gr(^at variety 
in the clinical characters. 

Aspiration and other forms of tapping are inadequate and ineffectual 
methods, which are attended with more danger than is the operation 
of incision and drainage. They are, therefore, not to be recommendi^d, 
even for diagnostic purposes. Occasionally complete extirpation of the 
cyst may be performed, as in a case that came under my care, where 
the tumour returned a few months after it had been apparently success- 
fully treated by drainage ; but the greater difliculty in performing 
excision, its impracticability in certain cases, and the greater mortality 
attending it, as compared with the operation of incision and drainage, 
make it quite clear that drainage should always have a fair trial unless 
tlie circumstances prove to be very exceptional, as, for instance, in the 
case of a cyst of the tail of the pancreas, or in the case of a pedunculated 
cyst. 

As to the situation for drainage, that will depend on circumstances. 
The tumour will irsually be attacked most readily from the front at 
a point where it very nearly reaches the surface. Occasionally, however, 
it may be drained from the loin. 

Fistula does not, as a rule, follow the drainage of pancreatic cysts, 
but in some cases a small fistula may persist and may go on for years 
without hurt to the patient and with very little discomfort. , 

TIkj following is a description of the operation usually performed : 
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An incision is made through the parietcs opposite the most prominent 
part of the cyst. When the peritoneum is opened, the linger can be 
employed to ascertain tlie relations of the cyst and its attachments. 
H the sfomach be in front of the cyst, it will bo better to displace that 
viscus upwards and to make a sHt through the great omentum in order 
’to expose the cyst-wall ; if the colon be in front, it may be displaced 
downwards. But no rule can be formulated, as the cyst must be reached 
in the most convenient way, and that can be ascertained only when 
the abdomen is open. By means of an aspirator the fluid is then 
drawn off, and an opening made in the cyst sufficiently large to allow 
of a drainage tube being in- 
serted. The tube may then 
be fixed to the margin of the 
incision in tlie cyst by a 
single catgut suture, and if 
the opening into the cyst be 
surrounded by a purse-string 
suture, which can be tightened 
around the tube, all fi^ar of 
leakage from the cyst into the 
peritoneal cavity is avoided. 

Any vessels coursing o\'er the 
cyst must be a\’oided, but 
should an artery or vein be 
pricked, it must be caught ,, , 

between pressure-forceps and Pkkitoneum. 
ligatured. 

The edge of the cyst may then be fixed to the aponeurosis by three 
or four sutures, but it is better not to attach it to the skin. The abdo- 
men is then closed, and if the tube be sufficiently long it will readily 
drain into a bottle containing some antiseptic fluid. If, on exploration, 
the cyst be found to have a narrow attachment to the pancreas and the 
adhesions are not too extensive, it may possibly be shelled out, or the 
pedicle may be ligatured, but this is rarely feasible. 

Some surgeons have suggested the desirability of fixing the cyst to 
the surface and only opening it after a few days, when adhesions have been 
formed, but this operation a deux temps seems to be quite unnecessary. 

Results. In the cases that have come under my personal observa- 


- colorsr 


: smart 


Fig. 90. Pseudo-cyst of the Pancrp:as 

DUE to IyFFUSIOX IX THE LeSSER SAC OF TIIIC 


tion, one cyst was enucleated, recovery following ; drainage was carried 
out in ten cases of true cyst, recovery following in nine ; whereas of 
t^o pseudo-cysts, one due to traumatic luemorrh,agic pancreatitis and 
the other to necrotic pancreatitis, one recovered. 
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Of the 160 rases of operation recorded by others, there were 140 
recoveries ; in 4 cases the ultimate issue was doubtful ; in 8 out of 
the 140 reported recoveries after operation the patients died subse- 
(luently — i from diabetes four months later, i from htemorrhage ont 
and a half years later, i from concomitant peritonitis sevim WTeks later, 



Fig. 97. Cysts of thf Pancrkas advancing towards the Surface by 

Different Routes. 


I from a zymotic fever a few weeks later, and 4 from causes not stated 
a few weeks later. Death is recorded as the result of operation in 20 
cases. In 5 of these the cause of death and the time after operation are 
not given. One patient died in collapse, i died before operation could 
be completed (the next day), i died from ‘ ileus i died eighteen days 
after operation (cause not stated), 2 died from shock, i died from gangrene 
of the pancreas, and 8 died from peritonitis. Of these latter, i died at ap 
interval not stated, i after ninety-six hours, i after six days, i after an 
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Fig. 98. Diagram of Various I’ancreatic Cysts that have come under 
the Observation of the Author and which illustrate the Simulation of 
other Tumours. 

exploratory incision, 2 after two days, i on the eighth day, and i on the 
second day. In 138 cases incision and drainage were performed, with 16 
deaths, equal to a mortality of 11*6 %. In 15 excision was performed, 
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with 3 deaths, equal to a mortality of 20 %. In 7 partial excision was done, 
with 1 death, equal to a mortality of 14*3%. 

Altliough larger numbers ha\'e been reported by otluas, the above 
figures are as nearly correct as possible, for on verifying the records some- 
times the same case had been reported twice, in others wrong dates had 
been gi\'en, and in a few the details were so meagre that the nature of the 
operation was not given. The evidence is clearly in favour of drainage, 
but the mortalit}^ should certainly be reduced by one-half. 

Hydatid ('ysts must be treated by drainage and evacuation of the 
daiigliter cysts, and on no account must excision of the cyst -wall be 
attempted, though in some cases it may be possible to completely evacuate 
tlie endocyst and thus to expedite recovery. 

OPERATION FOR GROWTH IN THE PANCREAS 

Tumours of the pancreas are usually of a malignant nature'. 

Operation. Surgical treatment is not very hopeful, and has 
usually been undertaken undia* the idea that the cause of the jaundice 
might be a riun()v\able one, or that drainage of the bile ducts might afford 
relief, but if the diseases has inx'olvcd the head of the pancreas it is hopeless 
howevt'i* treated. 

Opc'ration may be radical or palliative. Ruggi, of Bologna, removed 
through the loin a cancan* of the pancreas weighing 23 ounces. It was 
j^robably growing from the tail of the gland. Complete recovery followed 
and the patient was well for three months, after which secondary disease 
de\’eloped and the patient died at the end of six months. Professor 
Ruggi himself has kindly furnished these details. Billroth, in 1894, 
removed tlie whole pancreas and the patient recovered. Cades’s was the 
third successful case, in 1895, a tumour of tlie tail of tjie pancreas of the 
size, of a child’s head being removed. Terrier, in 1892, removed a tumour 
weigliing 5 pounds, but l(jst his patient. Franke, in 1901, removed 
i\io whole of the pancreas with recovery of the patient. Of sixteen 
op(*rations for removal of .solid tumours of the pancreas, eight recovered ; 
wliich, considering the difficulty of the oj^cration and the depth of the organ 
to be operated on, is bett(.*r than one would have expc^cted. Successful 
pancr(;at(.“Ctomies, it will bcj seen, are exceptional and are feasible only 
where the growth is not involving the head of the gland ; they, however, 
clearly demonstrate that <a tumour of the body or of the tail of the 
pancr(;as mny be removed with a chance of recovery, and should 
the disease be primary, and no secondary growths or glandular 
invohaanent have occurred, considcTable prolongation of life is qui^e 
possible. 
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Desjardins (Rev. de Chirurgic, June 10, 1907) advocates tlie more 
frequent performance of pancreatectomy, and has proposed an operation 
^whicli involves complete excision of the duodenum, ])arti:il excision of 



lUG. 99. CANCKIi OK TIMC HlCAl) OK THK PANCRKAS. Dliiwillg of SpccilllCIl 
No. 1414, St. Thomas’s Museum. Showing dilatation of the bile ducts, gall-bladder, 
and Wirs ling’s duct. 


the pancreas, cholecystenterostomy, and gastro-euterostoiny. The illus- 
trations are admirable, and if the operation of complete pancreatec- 
tomy should ever be considered justifiable, tliis metliod proposed 
by Desjardins would seem to commend itself as being nieclianically 
possible. 
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SECTION III 

OPERATIONS UPON THE CENTRAL 
NERVOUS SYSTEM 


PART I 

OPERATIONS UPON THIi SKULL AND BRAIN 

BY 

L. BATHE RAWLING, M.B., B.C. (Cantab.), 
F.R.C.S. (Eng.) 

Assistant Surgeon to St. Bartholomew’s Hosjutal 




CHAPTER I 

CRAN IO-CERK15RAL TOl’OCRAPI [Y 

Tiik surgeon who is called ujion to carry out operations on tlie skull 
and brain must possess an accurate; knowledge; e)f the anate)my of the' 
parts involved. Adde'd to this, he must have at his command se)me 
simple method of depicting on the surf.ice' e)f the skull the' more' important 
structure's. 

The more complicate;d sy.stems e)f cranie)-e;erebral topeigraphy are' of 
little practical V'alue' to the surgeon. Simplie-ity is e'sse'iitial, and the 
fedlowing ontline will be found to furnish an adeepiate' prae-tieal guide-. 

Firstly, the skull can be; divided into two lateral halves by the surfae-e- 
marking of the superiejr longitudinal ve;nous sinus. 

The superior longitudinal sinus. This sinus eeriginates 
cit tile crista galli and, passing backwards along tlie attacli(‘d margin 
of the falx cerebri, tf^rminates at the internal occipital protub(.‘rance. 
It may be represented by a lint^ drawn from the base of the nose (the 
nasion), over the vertex of the skull, to the external occipital jiroluber- 
ance (the inion) — this line corresponding in its course to the occasionally 
persistent metopic suture between the two halvi\s of the frontal bone, 
to the sagittal suture between the parietal bones, and to tlu^ middle line 
of the upper or tabular portion of the occipital bone. 

vSecondly, each lateral half of the skull can be subdivided into sujira- 
and infratentorial regions by a line which marks the external attachment 
of the tentorium cen.*belli ; in other w’ords, by the line of the lateral 
sinus. 

The lateral sinus. This sinus is represented by a line pre- 
senting a slight upward convexity, which is drawn from the external 
occipital protuberance to the upper and posterior part of the mastoid 
process of the temporal bone. 

The infratentorial region. The cerebcJlum lies wholly 
beneath the tentorium cerebelli, and it is obvious that, in operations 
carried out over this portion of the brain, the surgeon is limited in his 
field of exposure, above by the line of the lateral sinus, and on either side 
•by the posterior border ofjthe mastoid process. The division between the 
halves of the cerebellum may be represented by a line drawn vertically 
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Fig. ioo. Cranio-cekebral Topography. i, The nasion ; 2, llic inioii; 

3, The mid-point between nasion and inion; 4, '^Ihe Rolandic fissure; 5 » ^he 
superior temporal crest; 6, The inferior temporal crest; 7, 1 he Sylvian point; 
iS, The antcri(jr horizontal limb of the Sylvian fissure ; 9, The vertical limb of the 
Sylvian fissure ; 10, The posterior horizontal limb of the Sylvian fissure ; ii, the 
parietal prominence; 12, The malar tubercle; 13, Ihe lambda; 14, Ihe jirst 
temporo-sphenoidal sulcus; 15, The external parieto-occipital sulcus; 16, J he , 
lateral sinus ; 17, 17, 17, The level of the base of the cerebrum ; 18, The external 
auditory meatus ; 19, 19, Reid’s base line. {Reproduced^ by ihe permission of 

Mr,H. K, LewiSy from the author* s work on ‘ Landmarks and Surface-markings ’.) 
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Fig. lor. Cranio-ckkkbral Topogkaphy. i, i , Keicl’s biiso line ; 2, 2, A line 
parallel to the above at the level of the supra-orbilal margin ; 3, The middle inenin- 
geal artery ; 4, The anterior branch ; 5. 5 » 5 » The three sites for trephining ; 
6, The posterior branch ; 7, The site for trephining ; 8, Fhc point for tiejihining 
to reach the descending horn of the lateral ventricle ; 9, Ihe lateral sinus ; 10, |^hc 
inion; it. The mastoid process; 12, Macewen’s suprameatal triangle; i2«, 
mastoid antrum; 126, The facial nerve; 13. The suprameatal and supramastoid 
crests; 14, 14, The temporal crest; 15, The temporal fossa; it>; Hie external 
angular frontal process; 17, The tcndo-oculi attachment; 18, Ihc lachrymal 
groove. {KepYoduced, by the petmission of JMy. 11. K, Lewis, fYoni the authov s work 
on ‘ Landmarks and Surface-markings *.) 
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downwards from the external occipital protuberance to tlie nuchal region. 
This line also reju'esents the surface-marking of the occipital sinus and 
falx ceri'belli. i ^ 

The supratentorial region. P>rief allusion must be made 
to certain landmarks that aid in the representation of structures situated , 
in this region : — 

((f) The external angular Irontal process. The suture bc^tween the 
external angular frontid process and the corresponding process of the 
malar bone lies immediately above tlu^ central point of the outer border 
of the orbital cavity. 

(b) The malar tubercle. A slight prominence on tin* posterior border 
of the frontal i)rocess of the malar bone, about ]- inch below the external 
angular front.al proc(\ss. 

(c) The lemporal crest. A prominent ridge that is directed upwards 
and backwards from tlu; external angular frontal process. The crest 
cuts across the lower portion of the parietal bone, passing biJow the 
parietal prominent', and curves downwards towards the upper and 
posterior portion of the mastoid process. It terminates by becoming 
continuous with tlie upper root of the zygomatic process. The crest 
consists of two parts, the upper and lower temporal crests. To the 
upi)er is attached the t('mj)oral fascia, to tht; lower the temporal muscle. 
The lower crest is almost in\'ariably the* tnore promiiKiiit. 

(cl) The parietal prominence. The central and most promimait part 
of tlu^ parietal bone. It indicates the point at which ossification com- 
menced, and lies about J iT^ch above the termination of the ])osterior 
liorizontal limb of tlu' fissure of Sylvius. 

(c) The zygoma. Wlien traced in the backward direction the zygoma 
is found to di\’ide immediately in front of the ear into tlinn^ roots, of 
which the anterior, mcTging into the eminentia articularis, and the 
middle, aiding in the formation of the post-glenoid process, are of no 
practical utility in surface-marking. The ui)per or posterior root sweeps 
backwards above the external auditory meatus to become continuous 
with the suprameatal and supramastoid crests, the former of which 
forms the upper boundary of Macewen^s suprcimcatal triangle, a triangular 
depression at the upper and posterior border of the external auditory 
meatus. This triangle may be taken as representing the opening of the 
mastoid antrum into the middle ear. 

These landmarks having been determined, the following structures 
may be mappi'xl out on the surfiice of the skull. 

The middle meningeal artery. This artery is given off 
from the intiuiial maxillary ; after a short extra-cranial course it* 
enters the skull through the foramen .spinosum, and soon divides into 
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two main terminal branches. Tlie site of division corres})()nds to a point 
situated just above the centre of the zygoma. 

> Tho anterior branch passes at first in a forward and iij)ward direction 
towards tlie anterior inferior anghi of Ihe pari(dal bone, and tlien turns 
..upw^ards and backwards towards the vertex of tin; skull. The main 
‘ danger zone ’ in the course of this ves.sel may be ma])p(‘d out by taking 
points which lie respectively i, ij, and 2 inches behind tlie ('Xternal 
angular frontid proc(‘Ss and an equal distance above tlu' ui)})er border 
of the zygoma. A line uniting these three points n'preseiits that part 
of the anterior division of the middle iiK'ningeal artery which is niost 
liabhi to injury and which therefore most frecjuently n'fpiires exposure. 

The uppermost point may, howc^ver, be regarded as the 'site of 
election ’ for exposure of tlie artery, as, in trephining over eillu*]' of the 
two lower j^oints, difficulty may be exptn*ien('(‘d in ihc nMUoval of the 
disk of bone, since the posterior border of tlie great wing of tin* sphenoid 
tails off on to the anterior inferior angle of tlu^ })arietal boiu‘ in such 
a manner that to effect a clean removal of the disk of bone is often 
impossible. Another disadvantage to trephining low down lies in the 
fact that in about 30 to 40% of cn.s(*s tlu^ artiMy occuj)ies, in that 
situation, a canal in the bone. 

The posterior branch passes almost liorizontally backwiirds, parallel 
to tlur zygoma and supramastoid crest, towards tlu‘ ])()st(‘rior infiTior 
anglti of the parietal bone. The vessid can readily b(‘ expos(‘d l)y tre- 
j)hining over the point at which a line drawn backwards from the ui)per 
border of the orbit, parallel to Reid’s base-line,^ cuts another line diri'cted 
vertically upwards from the po.sterior border of the mastoid ])roc(‘ss. 

Both branches of the middle meningeal artery possess important 
relations to the cortex cerebri, the anterior branch })assing u])wards in 
relation to the precentral or motor area, traversing, from below upwards, 
the motor .speech area (on the left .side of the head), the ci-ntres for the 
movements of the face, u])per extremity, trunk, and lower extremity. 
The posterior branch, on the other hand, passes bac kwards in relation 
to the temi)oro-splienoidal lobe, one of the so-called ‘ silent arenas ’ of 
the brain. Throughout their c'ourse the middle mening(‘al ves.sels lie 
between the dura mater and the bone. 

The lower limit of the cerebrum. Tin* lower limit 
of the cerebrum can be mapped out in the following manner : From 
a point situated about \ inch above the nasion a line is drawn out- 
wards which follows the curve of the upper border of the orbit as far as 

^ Reid's base-line is a line drawn around the skull, starting in front at tlie lower 
\>order of the orbit and passing through the central jioint of the external auditory 
meatus. 
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the external angular frontal process, thence curving upwards and back- 
wards to the Sylvian point (see below). The tcmporo-sphenoidal lobe 
sweeps forwar s to the posterior border of the malar bone, and its lowen 
limit lies practically flush with the upper margin of the zygoma. At 
and behind the car the lower limit of the cerebrum corresponds to the 
suprarneatal and supramastoid crests, subsequently following tlie curve 
of the lateral sinus from the mastoid process to the external occipital 
protuberance. 
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Fio. 102. The Motor Auea and its Subdivisions on the Lateral Aspect 
OP THE Cerebrum of the Chimpanzee. (Sheryington and Griinbaum,) 

The Sylvian point and fissure. The Sylvian point repre- 
sents the site of divergence of the three limbs of the Sylvian fissure. 
It lies inches behind the malar tubercle and inches above the upper 
border of tlie zygoma. The main posterior Jiorizontal limb passes back- 
wards and upwards to a second point situated f inch below the parietal 
prominence. 

The vertical limb is directed upwards for about i inch, w'hilst the* 
anterior horizontal limb passes forwards for about the same distance. 
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Th0 fissure of Rolando. This, from a surgical point of 
view, the most important fissure of the brain, is represented as follows : 

^A poiyt is taken in tlie median antero-posterior line which lies 1 inch 
behind the mid-point between nasion and inion, and from tliis point 
a line is drawn, for to 4 inches, towards tlie mid-point of the? zygoma. 
This line is inclined to the median antero-posterior liin* at an angle of 
(three-quarters of a right angle). 

The parieto-occipital and first temporo-sphenoidal 
fissures. In the representation of these two fissures, two points 



Fig. 103. Tfik Motor Arkas and Ckntkjcs on the ]\Iesiai. Asimcct oe the 
('erhhrum of the ('himpanzee. {Shcyrinf'lon and Grftnbaum,) 

require to be determined — the malar tubercle and the lambda. Allusion 
has already been made to the former ; the latter is usually readily 
located as the point of intc^rsection of the j)arietal and lambdoid sutures. 
A line uniting these two points corresponds in its middh! third to the 
temporo-sphenoidal fissure, and in its posterior inch or so to the external 
parieto-occipital sulcus, a fissure separating thci occipital and parietal 
lobes of the brain. 

The cortical motor and sensory areas. Tlie rosearcla-s 
of Sherrington and Griinbaum,^ Campbell,*^ and others tend to show 


^ Proceedings and Philosophic Transactions of the Roy. Soc., 1901. 
* Localization of Cerebral Function. Cainb. Fniv. I'rcss, 1905. 
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that tlic cortical motor areas arc situated entindy anterior to the 
central fissure or lissure of Rolando, extending above slightly on to 
the mi‘sial aspect of the brain, and spreading in tlie downward direction 
practically to the fissure of Sylvius. In the anterior direction there is 
no absolute line of demarcation, the motor region spreading slightly, 
by means of gjai annectantes, on to that part of tlie brain which lies 
immediately anterior to tlie precentral sulcus. The motor strip is rather 
less than J inch in breadth. 

The motor area corresponds, from above downwards, to the move- 
ments of the opposite lower extremity (toe to hip), trunk, upper extremity 
(shoulder to fingers), neck and face. It is a point of some general utility 
to bear in mind that the temporal crest intervenes approximately between 
the regions responsible for the movements of the upper extremity (above 
the crest) and those for the movements of the muscles of the head and 
neck (below the crest). 

On the left side of the head, the motor speech area of Broca corre- 
sponds to that part of the brain which lies in the angle between the 
anterior and posterior horizontal limbs of the fissui e of Sylvius. 

The ‘ primary registration ’ of ‘ common sensation ’ probably occurs 
in the post-central gyrus, immediately posterior to the fissure of Rolando. 
The post-central sensory area occupies a position beliind the fissure of 
Rolando very similar in extent to that occupied by the motor area in 
front of that fissure. 

Primary visual impressions are received in the occipital lobe, more 
especially on the mesial aspect thereof, and auditory impulses in the 
first temj)oro-sphcnoidal lobe. 

In a work dealing with Operative Surgery, it is quite unnecessary to 
enter into further detail with regard to cerebrid localization, and for 
a complete account of the investigations which have been carried out 
on the cortical motor and sensory areas the reader is referred to the 
works of Sherrington and Griinbaum and Campbell. 



CHAPTER TI 


THE SPECIAL TECHNIQUE OF OPEKA'nONS I I’ON TIIIC 
SKULL AND BKAIN 

GENERAL CONSIDERATIONS 

In order to avoid recapitulation, it will be con\'eui(‘iit to t^roiip 
together the various details to which it will be necessary to allude in 
connexion witli the special technique of operations ujHui the skull and 
brain. Tla^ advantage of such a method will become a.|)])arent wlu'U it 
is realized that, not infrequently, the difficulty of diagnosis is so great 
that the surgeon is called upon to carry out an (‘xtensive op(‘ration when 
all preliminary considerations pointed to one of a much morc^ simpler 
nature : insomuch as the success of the operation so oftiMi hinges oji the 
more minute preparatory and operative details, tlu* same ju'eparation 
and th(*, same care must devoted to a comparatively simph' ( asi* as 
to one in which tlu^ surgeon is prei)ar(‘d to devotii much timi; and much 
thought. 

Preparatory treatment. A consideniblc differonat of opinion 
exists with regard to the extent to which the scalp should b(‘ shaved 
and the time at which this jn'ocediire should bi‘ carri(‘d out. Some 
surgeons advocate that the head should be complidely shaved two or 
three days previous to the operation, and that, during llu*. intervtahng 
time, fomentations .should l)e a])plied — a method both inconvaaiicait to 
the j)atient and unncces.sary. Others urge that all shaving and cleansing 
should be postponed till after aiicxsthesia lias been inducc‘d ;i. method 
that presents certain advantages if one has to deal with a \'<*ry nervous 
patient, but materially increasing tlui time during which tin; patit;nt 
is under the iiiHuence of the amesthetic. It would appear, however, 
that altliough concessions must be made occasionally, tin; .shaving 
being restricted to a limited r(*gion (jf the head, all such incomplete 
methods add to the risk of infection. Tlu; surgeon can guarantee* more 
readily an aseptic result after complete shaving of the scalp and eye- 
brows, this proc'.exding being exirried out on the evening j)re;vious to tlie; 
day of operation, and the sc'.alp protecte*d during the* night with a night- 
caj) or dressing. 

It is often .stated that the; scalp is diffierult of sterilization. Expexi- 
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ence shows, however, that such statements are devoid of all foundation. 
Good results may be obtained by adopting the following mode of skin 
purilication : — ^ 

(1) Shave completely both scalp and eyebrows. 

(2) Scrub thoroughly with nail-brush, soap, and hot water. 

(3) Rub over with ether to remove the fats, then with a spirit 
solution of biniodide of mercury (i in 500), and finally with an aqueous 
solution of mercury biniodide (i in 2,000). 

During tlie operation, no strong antiseptics are to be used. Sterilized 
water or saline solution, at a temperature between 110° and US'" F., 
suffices. 

The anS6Sthetic. Needless to say it is absolutely essential that 
the anaesthetic sliould be administered by an anaesthetist of considerable 
experience in head operations. 

Of the two anaesthetics at our disposal, chloroform is probably the 
more dangerous, a factor so much appreciated in America that ether 
is regarded in that country as che aiKesthetic of choice. In this country, 
however, the administration of chloroform is generally approved, inso- 
much as it lowers the blood ptessure, gives rise to a lesser degree of 
venous oozing, and ‘ by its essential paralysing action on the nerve- 
centres causes practically no after-excitement and but moderate head- 
ache. It is probably as frequently followed by obstinate sickness, 
but this depends on many considerations, and primarily on the dose 
itself ’ (Honsley *). 

Furthermore, tlie danger of collapse during the administration can 
be avoided to a large extent by reducing to a minimum the quantity of 
drug used during the later stages of the operation, and by utilizing 
oxygen in conjunction with the chloroform. 

Whether the anaesthetic be administered by the Vernon Harcourt 
apparatus, a method that regulates the dose used, or by the'drop-method, 
one that presents equal advantages when given by a skilled anaesthetist, 
it is advisable to have oxygen ready to hand. The administration 
thereof, in conjunction with the chloroform, aids in the stimulation of 
the respiratory centres and lessens the venosity of the blood. 

The position of the patient. Operations on the skull and 
brain were formerly carried out when the patient was in the ordinary 
recumbent position. More recently it has been advocated that the 
patient should be placed in the sitting position in an ordinary dental 
chair. This recommendation has been carried out successfully on many 
occasions for operations on the Gas.serian ganglion 
' Brit, Med, Journ,, Aug. 25, 1906. 

“ The Surgical Treatment of Facial Neuralgia (Jonathan Hutchinson). 
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The dental-chair position undoubtedly facilitates the manipulations 
of the surgeon by diminishing the haemorrhage, but there is every reason 
to believe that the risk of shock is increased tliereby. An intt‘rmcdiate 
course between the two extremes is generally to be advocated, the head 
portion of the operating table being raised in such a manner that the 
** patient’s body is inclined to the floor at an angle of about 30 degrees. 

The manipulations of the surgeon may be facilitated by the use of 
some form of head-rest. Cushing recommends a special apparatus 
supported on a detachable tripod. In operations conducted on the 
cerebellar and occipital regions, the paticnit is turned completely on 
the face, the forehead resting on the head-rest and the shoulders on 
supports attached to the liead of the table. The movements of the chest 
are unimpeded, and the aiiiesthetic is readily administered from below. 

The precautions against shock. A general amesthetic 
lowers tlie body temperature and results in shock more or less directly 
proportionate to the time during which the jiatient is under the influence 
of the aiiiesthetic. Moreover, it is almost inevitable that all head- 
operations should be accompanied by a considerable degree of shock 
apart from that attributable to the duration of the anaesthetic. Conse- 
quently, attention should be paid to the following details in order to 
diminish this tendency as far as possible : — 

{a) Half an hour before the operation the patient should rec(uve a 
hypodermic injection of gr. of morphia. 

(b) Tlie operating room should not be allowed to fall bidow a tempera- 
ture of 70-75° F., and the table should be suitably heated. 

(c) In all the more .serious operations, the extremities should be 
bandaged firmly, from below upwards, in order to keep up a more or 
less constant peripheral surface-pressure. Crile ^ recommends, for the 
regulation of the surface-pressure in general, that the patient should 
be dressed in a special pneumatic suit which completely encloses the 
body — a method that is costly, inconvenient, and by no means essential. 

(d) During the operation it is of the greate.st importance that exposed 
brain should not be allowed to suffer from the cooling effects of the 
atmosphere. Horsley ^ recommends frequent or constant irrigation with 
normal saline solution at a temperature between 110° and 115° F. 
A solution at a lesser temperature merely tends to increase the bleeding, 
whilst any temperature above 115° F. tends to induce coagulation of the 
surfaces exposed thereto. 

{e) The operation must be carried out with the utmost expedition, 
with a light hand, and with the avoidance of unnecessary haemorrhage. 

• ‘ Annals of Surgery^ vol. xliv, p. 843. 

. * Brit. Med, Journ., August 25, 1906. 

O 


OP. SURG. Ill 



194 


CRANIO-CEREBRAL OPERATIONS 


The avoidance of haemorrhage. The measures that have 
been recommended for tlie avoidance of unnecessary bleeding may be 
summarized as follows : — 

1. The preliminary ligature^ or temporary closure of the main artery 
in the neck. Such measures have been advocated as a preliminary step 
in the exposure and attempted removal of luemorrhagic or large brain 
tumours. Both measures are open to the very serious objection that 
the necessary handling and manipulation of the brain lays the patient 
open to the grave risk of secondary cedema and softening of the brain. 
Crile ^ objects to the preliminary ligature of the vessel and states that 
the mortality resulting from such procedures may be estimated at about 
2 to 3 %. He advocates, however, the temporary closure of the artery in 
suitable cases, and points out that clamps can be applied to the carotids 
for one hour or more without leading to any unpleasant remote effects. 
In general, howe\'er, it may be concluded that neither of these methods 
is to be followed. 

2. Sequestration aneemia. It has also been recommended that as 
much blood as possible should be confined to the extremities by the 
application of tourniquets and towels to the arms and thighs in such 
a manner as to arrest the venous return without interfering with the 
arterial supply. The distal parts become dusky and swollen, and, after 
the application of the compression force for five or ten minutes, the soft- 
ened pulse indicates that the dt^sired result has been attained. The limbs 
are carefully wrapped up in cotton-wool, and, at the termination of the 
operation, the tourniquets slowly removed in order to allow of the gradual 
return of the retained blood to the system in general. This method has 
been recommended strongly by Dawbarn.*-^ Good results are said to 
have been attained. It would appear, however, that the cases to which 
this method is applicable must be chosen with the greatest care, for 
it is obvious that there is some increased risk of inducing cerebral 
amemia. 

3. Surface ancemia. Harvey Cushing** recommends the application 
of a tourniquet around the lower circumference of the scalp with the 
object of controlling lu'cmorrhage from the vessels of the scalp. The 
tourniquet consists merely of a rubber ring, closely resembling Esmarcli’s 
tourniquet (see Fig. 104). It is applied over a sheet of gauze which com- 
pletely covers in the head of the patient. The tourniquet passes from 
the region of the glabella in front, above or across the cars, to the lower 
occipital r(!gion behind. It will be found, as the ring is tightened up, 

^ Annals of Stirf’cry, vol. xliv. 

“ Annals of S 7 irf^ery\ February, 1907. 

“ Surgery y Gyncecology, and Obstetrics, March, 1908. 
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that there is a tendency for the tourniquet to slip downwards over the 
patient’s eyes. This is prevented by a tape whic'h passes from the 
^glabella to the occiput, and is there fastened. This tape also acts as 
a convenient surface-marking to the line of the superior longitudinal 
sinus. The formation of the scalp-ilap is practically a bloodless pro- 
cedure, all luemorrhage from frontal, temporal, and occipital vessels 
being effectually controlled. Much valuable time is saved thereby, and 
the surgeon can at once jn'oceed to carry out the further operative? 
procedures. After the completion of the operation, the scali)-Hap is 
approximated and sewn into position by salmon-gut sutures, introduced 
half an inch away from the margins of the incisiem and taking uj) the 
whole thickness of the scalp. Firm pressure 
is applied, dressings placed in position, and 
the tourniquet quickly removed. Cushing re- 
commends that the dressings should be main- 
tained in position by means of starch bandages. 

Though the scalp-tourniquet cannot be 
used in operations conducted through the 
lower temporal region or on the cerebellar 
fossa, it is applicable to all other operations. 

Cushing’s tourniquet, by reason of the 
excessive diameter of the rubber-tube, is 
rather cumbersome, and the writer is accus- 
tomed to utilize tubing, about the diameter 
of a full-sized red rubber catheter, passed 
twice round the head, and secured with a pair 
of pressure-forcei)s. Tlu; tape is ]xisscd ()ver 
the head, after Cushing’s method. 

4. Tampons, Haemorrhage from venous sinuses and from smaller 
superficial veins may be (efficiently controlled by tampons of gauze, 
thougli, according to the late Professor von Bergmann,^ the surgeon is 
very unwise if he pins his faith on the use of tampons alone. The more 
special indications for the use of tampems will be indicated in the section 
dealing with hiemorrhage from venous sinuses. 

5. Point-to-point ligature. This method is advocated by von Bergmann 
and Horsley as offering the best means of controlling luemorrhage. 
Every vessel is clamped and tied as encountered, w^hilst those which, 
from their anatomical position and structure, are incapable of being 
ligatured in this manner are underrun, with a fully-curved needle threaded 
wath catgut, on either side of the blec^ding point or of the proposed site 
t)f division. 

• ' System of Practical Surgery, vol. i. 

O 2 



Fig. 104. llAKViiV Ccsiiinc.’s 
S C A L r-TO U K N I Q U liT. 
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6. The cautery. Bleeding points, so situated that ligatures arc unable 
to be applied, may be sealed with the actual cautery. 

Other metliods will be enumerated according to the special circum- 
stances of the case, but unnecessary hiemorrliage can usually be pre- 
vented by attention to the foregoing details. 

Protection of the parts exposed. Either of the following 
methods may be adopted to protect the exposed parts from infection : — 

(а) Sterilized towels are stitched to the scalp all round the proposed 
area of operation. In the region of the forehead the towel is given to 
the care of an assistant to hold in such a manner that the operative field 
is cut off from the region over which the aniesthetist has control. 

(б) The second method has been alluded to in dealing with the 
question of the application of the scalp-tourniquet, a sheet of gauze 
being thrown over the head of the patient and maintained in position 
by the tourniquet. The incisions are carried out by cutting through 
the gauze. This method is admirably suited to all operations in which 
the tourniquet itself is apj^icable. 

CRANIECTOMY AND CRANIOTOMY 

Craniectomy implies the formation of a scalp-flap and the exposure 
of the bone, trephining of the skull, and the enlargement of the gap 
in the skull to the required size and shape. 

Craniotomy implies the formation of a flap of, scalp and bone in one, 
the turning back of this osteoplastic flap, and the exposure of dura 
and brain to an extent proportionate to the size of the bone-flap. 

The operative details, and the indications for each of these two 
methods, require further consideration. 

CRANIECTOMY 

In the formation of the scalp-flap, the surgeon \i^ill naturally be 
guided by his estimate of the part which it is desired to expose. In all 
cases, however, the flap must be so framed as to receive the best available 
blood-supply, and, although * the arterial supply to the scalp is every- 
where fairly free, yet it is usually advisable to form the flap in such 
a manner that it will receive along its base the superficial temporal or 
occipital vessels. 

Operation. The point of the knife is entered at one extremity 
of the proposed flap, carried down to the bone, and the incision com- 
pleted with a single sweep. If the scalp-tourniquet be used, there is 
no bleeding. Under other circumstances, hfemorrhage may be con- 
trolled during the formation of the flap by digital pressure applied over 
the base of the zygoma (superficial temporal arteries) and over the lower 
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occipital region (occipital vessels). All bleeding points should be clamped 
and tied at once, preferably with fine catgut. 

• Tliose clamps which are applied along the free margin of the flap 
may be allowed to remain till the termination of the operation, as they 
. act as convenient retractors of the scalp-llap. 

The pericranium is usually included in the scalp-flap. This is by 
no means essential, and, under certain circumstances, should be omitted 
(see p. 214). 

Trephining. It is interesting to note the divergence of opinion with 
regard to the use of the hand-trephine. This instrument is absolutely 
condemned by some surgeons inter- 
ested in cranio-cerebral surgery, espe- 
cially by Frencli and American sur- 
geons. For instance, II. C. Masland ^ 
writes as follows : ‘ The hand- 

trephine requires but little notice. Its 
tendency, with the greatest care, to 
injure the dura or even the brain 
substance, is well known to us all. It 
destroys the vitality of the bone 
button, and makes an opening re- 
stricted to the diameter of the trephine. 

It is tiresome, dirty, and practically 
abandoned by advanced cranial sur- 
geons.’ 

Contrast now the above statement 
with the following : ‘ This operation 
(hand-trephining) is characterized by 
safety, easy execution, and the ex- 
actness and rapidity with which the 105. The IlANn-TREPiiiNE. 

bones of the vault of the skull may 

be i)erforatcd without producing concussion ’ (von Bergmann -). 

And the following : ‘ After experience of saws, circular or straight, 
and trephines driven by electromotors, I find that the foregoing principle 
(the removal of the bone with the least possible pressure on the brain) 
can be most readily and quickly fulfilled by first removing a disc with 
the hand-trephine ’ (vSir Victor Horsley ^). 

Horsley’s statement concludes by advocating, after the preliminary 
trephining, the application of the saw and bone-forceps for the further 

* Annals of Surgery^ vol. xliv, p. 16 1. 

* System of Practical Surgery, vol. i, p. 326. 

® Brit. Med. Journal, August 25, 1906, p. 419. 
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removal of bone, but tlie main question at issue as to the cleanliness, 
safety, and general excellence of the hand-trepliinc will readily be settled 
in favour of this instrument by all those who have experience in hand- 
trephining. 

In order, however, that the instrument should be judged on its true 
merits, and in a fair spirit, it is essential that the right instrument should 
be used in the right manner. 

Trephines are of many patterns, but the one that gives the most 
satisfactory results must possess certain cliaracteristics. 

(tf) It should be of simple mechanism and strong. 

(d) The handle slioiild be of good size, shaped so as to lit the Iiand 
that grasps it, and weighing about 5 ounces. The shaft and head are 
either made in one, or so interlocked that no independent movement is 
possible, the movements of the liandle being therefore directly transmitted 
to the shaft and liead. 

(c) The hollow head should be sharply toothed on the inferior or 
biting edge and bevelled externally, in continuity with the teeth, for 
a distance of inch. The external bevelling is arranged obliquely 
so that the actual cutting process is brought about during the act of 
supination of the forearm. In shape, the head should be conical, taper- 
ing slightly towards the cutting edge ; the bone disk is thus more readily 
removed and there is no possibility of the instrument slipping suddenly 
as the bone is divided and injuring the dura mater. 

(ci) The pin of the trephine should project for about 2 centimetres 
and should be capable of ready removal. A pattern (see Fig. 105) which 
suits all requirements presents on the upper surface of the pin two kidney- 
shaped projections which fit into corresponding depressions on the under 
surface of the head of the trephine. 

Trephines should be kept in three sizes — diameter i inch, i inch, and 
1 1 inches respectively. The intermediate size is the instrument advocated 
for ordinary trephining. The smallest sh(^uld be used in the formation 
of the osteoplastic flap (see p, 203), and the largest for the removal of 
a disk of bone which inchides within its circumference the area involved 
in a punctured fracture (see p. 217). The full-sized instrument may 
also be used in certain birth fractures (see p. 222). 

The site of trephining having been determined, the scalp-flap turned 
down to its base, and the pericranium stripped away from the region 
of bone which it is desired to remove, the j^in of the tn^fliine is applied 
to the centre of that area. The trephine must be applied absolutely at 
right angles to the surface of the bone, and a grip on the bone attained 
before the pin is discarded. As soon as the teeth of the trephine attain 
the necessary grip, and as soon as a circle of uniform depth is defined, 
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the pin can be discarded, the trephine again introduced, and tlie operation 
continued. 

The groove is deepened progressively, but at no period of the operation 
should much manual strengtli be applied. The movements of the 
trephine must always be kept under perfect control, and it should be 
borne in mind that the obliquity in tlie arrangement of the teeth only 
permits of the cutting process during the act of supination, so that it is 
only during that act that muscular effort is required. 

It has been elsewhere stated that every skull should be explored as 
if it were extremely thin. This advice is possibly applicable to the 
novice, but a little experience in trephining will soon enable the operator 
to gauge accurately the depth to which the trephine has reached and to 
estimate the further manipulations necessary. 

The firm nature of the external table will be readily appreciated; 
as soon as this resistance is overcome the tri'phine will be felt to bite 
thnmgh a softer structure, whilst the increased bone-dust and the venous 
oozing wall make evident the fact that the instrument is cutting its way 
through the diploic tissue, (ireater resistance is again encountered on 
meeting the internal table, wairning llu? operator that the time lias 
arrived w'hen greater care must be exercised. At tliis stage the boiu*- 
dust must be periodically removed from the trephine circle, and the 
teeth of the trephine cleansed with an ordinary sterilized nail-brush. 
The depth of the groove must also be determined by the aid of some 
suitable instrument, in order that the surgeon may be certain that the 
circle is of uniform deptli, or of that depth w^hich is suited to the 
particular part of the skull on wdiich tlu; operation is l)(*ing carried 
out. Any irregularities in the depth may be remedied by tlu^ application 
of a slightly increased pressure over the requiied section of the tre^phine 
circle. 

If, after examination with some blunt exploring instrument, it be 
found that the bone is completely cut through on one side of the circle 
only, the trephine should be apiilied gently to the undivided part. 

A useful method of demonstrating that (he disk is almost free and 
ready for removal may be obtaim?d by digital juessure, the disk giving 
to the pressure and showing that it is ready for (‘levation. 

No doubt the rapid complete circumferential divisiem of the bone 
is calculated to impress the onlooker, but, unless the operator has great 
experience in trephining and possesses complete control over tlu! trephine, 
all such attempts are to be condemned on account of the attendant grave 
risk of damage to meningeal vessels and dura mater. 

On the other hand, the bone-elevator (see Fig. 106) must not be used 
till the operator is satisfied that the complete disk is ready for removal, 
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the premature use of the elevator merely resulting in the splitting off 
of the external table and in further complication. 



Fig. io6. Horslky’s Disk or Bone Elevator. 

Especial care is required in operating in the temporal and cerebellar 
regions, where, owing to the absence of the diploic tissue, the two tables 
of the skull are practically in apposition ; the same 
warning applies to all operations in children, not 
only on account of the thinness of the skull, but also 
because of the greater adherence of the dura mater 
to the overlying bone. 

Too much stress cannot be laid on the necessity 
of avoiding damage to the meningeal arteries and 
dura mater, for such injuries frequently upset the 
whole plan of operation. 

The hand-trephine undoubtedly possesses one 
great disadvantage. It is somewliat slow in 
manipulation, and, in operations carried out upon 
thick skulls, tends to tire 




the muscles of the operator’s 
forearm and hand. Its com- 
parative safety over all elec- 
trically or mechanically driven 
instruments acts, however, as 
its strongest recommendation, 
whilst the tiring effects can be 
diminished eitlier by lowering 
the operating table, or by the 
surgeon standing on a stool, in 
eitlier of which cases the tre- 
phining is carried out prac- 
tically with the straight arm, 
the shoulder muscles thereby 
relieving the muscular ten- 
sion of the forearm and hand. 
Under no circumstances must 
any body weight be transferred to the trephine. 

With the object of saving time and energy, various trephines have 


Fig. 107. Trephine 

us !•: I > A FT K R T H E STYLE 
OF A Carpenter’s 
Brace. 


Fig. 108. The Same 
Instrument used as a 
IIand-trephine. 
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been invented, and allusion may be made to the two following 
types * — 

• (^) •A trephine constructed after the type of tlie carpenter’s brace (see 

Fig. 107) : an instrument liable to get out of order, less readily sterilized, 
. and, above all, less readily controlled by the operator. 

(b) Trephines driven by electric or hand motors : instruments liable 
to fail at the critical moment, cumbersome, and certainly more prone to 
damage meningeal vessels and dura. Further disadvantages will be 
alluded to in dealing with the formation of the osteoplastic flap (see 
p. 209). 

The enlargement of the trephine hole to the required size and shape. 

Previous to any enlargement of the trephine hole, the dura mater must 



Fig. 109. Horsley's Dural Separator. 



Fig. t 10. Keen-Hoffmann Craniectomy Forceps. 


be separeited carefully from the overlying bone with the aid of Horsley’s 
or other dural separator (see Fig. 109). 

Of the many patterns of craniectomy forceps that have been invented, 
the following four may be accepted as affording the best types and as 
sufficing for all operative procedures : — 

The Keen-Hoffmann forceps arc of great general utility in the enlarge- 
ment of the gap and are capable of biting away fnigments of bone in 
both thick and thin skulls. The visceral blade is introduced between the 
dura and the bone and the morccllement carried out as required. It 
is essential that the operator should be content with the removal of 
small portions of bone at each bite of the instrument. A slight outward 
leverage aids in the process. 

Lane^s fulcrum forceps. The advantages of this instrument (sec Fig. iii) 
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are best illustrated by quoting from the inventor'' s description^: ‘The 
instrument is seen to consist of two blades moving on one another around 
JA transverse axis. The proximal blade ends in a 

Mr deeply serrated surface, whicli rests upon the bone 

gS hI forceps move in a vertical 

Bm mU plane when the handles arc 

VUUm surgeon intends to remove, 

tears through the bone with 

, Fig. 1 12. amount of power 

l-AXE s Fulcrum Horsley’s Oougk i n i 

CRAN.iiCTOMv Force, - s. Forceps. 

stood from the fact that the 
length of the sliort arm of the lever, which is one of tlie first order, corre- 
sponds to tlie varying, though always narrow, interval which exists between 


Fig. 1 12. 

Horsley’s Oougk 
Forceps. 



Fig. 1 1 3. De Vilbiss’s Craniectomy Forceps. 


the ends of the two blades when in use, while for all practical purposes 
the force that can be brought to bear upon the long arm is unlimited.’ ' 

' Lancet, November 10, 1894. 
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These forceps are eminently suited for the rapid removal of large 
fragments of bone. 

• Hordcy's gouge or nihhling forceps (see Fig. 112) arc mainly utilized 
in the smootliing and refreshing of the rough edge of bone that is left 
.jcifter the application of either of the above-mentioned forceps. Also 
of use in tnorcellcmcnl of tlie thinner portions of the skull, c. g. the squamous 
portion of the temporal bone and cerebellar fossa. 

Dc Vilhiss^s forceps. The pattern shown in Fig. 113 enables the 
operator to cut rapidly a narrow channel in the bone. The instrument 
may be used with advantage in the formation of the osteoplastic llap 
(see p. 208). 

CRANIOTOMY 

Craniotomy, or osteoplastic res(‘ction of the skull, was carried out 
first by Wagner.^ The method has for its main ol)j(‘ct th(‘ formation of 
a. combined llap of scalp and bone, and the exposure of dura and brain 
to an (extent directly proportionate to the size of the bone-llap. The 
flap receives a good blood-supply, and is callable? of re'ady re^placaanent. 

In deciding, howev'er, between craniectomy and craniotomy in any 
given case, the relative dangcTS and disadvantages of the two operations 
must be considered. 

The main disadvantages of the osteoplastic flap are as follows : — 

(a) The attendant shock is often consid(*ral)l(*. 

(h) The formation of the llap, evaai by skilled hands, is a prot'edure 
that requires considerable? time — seldom less tlian half an hour, and, in 
the presence of complications, often much longer. 

(c) There is undoubtedly an increased risk of injuring meningeal 
vessels and dura, mater, the former complication possibly nc^cessitating 
such use of the craniectomy forceps in order to expose fully the bleeding 
point that the flap loses its main advantagi?, namely, accurate reposition. 
In some few cases it has been found necessary to remove thi' flap altogid her. 

{cl) The formation of the flap may merely suffice to expos(‘ a. part of 
the tumour or blood-cyst, the craniectomy forceps being again called 
into recpiisition. 

{e) The replacement of the flap occasionally prevents the establish- 
ment of adequate drainage, and such a procedure is ess(‘ntial after the 
discovery of pus, after the removal of large and hremonliagic brain- 
tumours, and after the evacuation of a subdural luxmatoma or an arachnoid 
cyst. 

Many of the above-mentioned disadvantages may be obviated by 
jjcciirate diagnosis and by .skilful operation, liven under the most 

'Die temporarc Resection des Schiideldachs,* CentvalbL fiiv Cliirmgic, i88<), vol. xvi. 



204 


CRANIO-CEREBRAL OPERATIONS 


favourable circumstances, however, it must be acknowledged that cranio- 
tomy has further restrictions. 

It is contra-indicated in most cases of intracranial haemorrhage. Foi 
instance, in middle meningeal hremorrhage, the formation of an osteo- 
plastic flap gives a needlessly large exposure and adds considerably to the. 
time during which the patient is under the ana\sthetic. Furthermore, 
insomuch as most cases of intracranial haemorrhage are associated with 
a fracture, perhaps comminuted, it is quite impossible, under such circum- 
stances, to form a flap of tliis nature. 

It is contra-indicated in those cases of Jacksonian epilepsy which 
result from deficiency in the bone, from bone depression, and from tliick- 
ening and matting of membranes. In such cases, craniectomy is to be 
preferred to craniotomy, the deficiency in the bone being rectified, if 
necessary, at a later date. 

It is contra-indicated in operations conducted for the exi)osure of 
the Gasserian ganglion, and for the cerebellum. In both these instances 
even craniectomy allows but limited exposure, whilst the presence of a 
craniotomy flap would restrict still further the operative field. The flap 
method has been practically abandoned for the operations in question. 
It may be added also that the thin cerebellar walls do not lend themselves 
readily to the formation of an osteoplastic flap. 

It should be stated perhaps that some of these contra-indications are 
not accepted by many Continental and American surgeons. In this 
country, however, the use of the osteoplastic flap is more or less restricted 
to those cases in whicli a reasonably certain diagnosis can be made that 
the patient is suffering from a tumour of tlie cortex or meninges. 
The method can also be used with advantage in those cases in which, 
owing to some uncertainty in the diagnosis, it is desirable to expose a 
large superficial area of the cerebral cortex. If an incorrect diagnosis 
be made and no tumour found, the flap can be replaced without that 
resultant deformity which exists necessarily after craniectomy. 

Furthermore, even in the event of the discovery of a localized sub- 
dural ha^matoma or arachnoid cyst, for both of which conditions drainage 
is usually required, the flap may be replaced and one of the trephine holes 
utilized lor the emergence of the drainage tube. 

The general advantages of the osteoplastic flap are obvious, and 
if the operation be restricted to suitable cases, and carried out by 
experienced hands, the results are very satisfactory. This is especially 
the case when the further manipulation of dura and brain is postponed 
for a few days (see p. 261). 

Operation. The preliminary details of the operation are prac- 
tically identical, whatever methods be adopted for the division of the bone. 
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A large ^-shaped incision is made in such a manner tliat the three 
limbs enclose the area which requires exposure. The knife is entered 
at one extremity and carried down to the bone, and tlie three incisions 
rapidly* completed one after the other. There is no bleeding wortli 
mentioning if the scalp-tourniquet be used. The incised pericranium is 
’•then stripped away from the bone, in a direction away from the centre 
of the flap, for about half an inch. At the anterior and posterior termina- 
tions of tlie incision, and at the two angles of the flap, the scalp and 
pericranium are puslicd aside so as to allow of tlu^ application of a. lialf- 
incli trephine. At these four points holes are bored and the four disks 
of bone removed. This trephining must be carried out witli all the 
usual precautions (sec p. 199). 

The subsequent procedures vary according to the nu'asures adoi)t('d for 
the division of the bone. This may be carried out with (hgli’s wire saw, 
witli Doyen’s craniotomy saw, with the hammer and chisel, or by means 
of burrs and saws driven with electricity, (hgli’s saw divides the bone 
from within outwards^ whilst the reverse is the case with regard to all 
other methods. It is obvious that, however skilful the operator may be, 
the cutting of the bone from without inwards increases the risk of causing 
damage to the underlying structures. Gigli’s method therefore presents 
distinct advantages. 

The formation of the hone-fiap xoith Gigli's saw. The dura matter is 
separated from the bone between the two anterior, the two upper, and 
the two posterior trephine holes. This is carried out either with Gigli’s 
director or with Horsley’s dural separator. Gigli’s director (see Fig. 117) 
is passed between the two upper trejihine holes, the handle wtII de- 
pressed and the head kept in contact with the bone. When presenting 
through the more distal hole, the whalebone guide is passed along the 
groove of the director, and the specud saw (sec Fig. 118) attached to the 
holes at the apex of the guide with a fine silk ligature. The guide is then 
withdrawn, and the saw after it, until the latter emerges from the two 
trephine holes and lies, throughout its course, between the director and 
the bone. 

The handles arc then affixed to the saw, and the bone divided between 
the two holes in an oblique manner so that the flap, when replaced, rests 
on a ledge of bone. The action of tlie saw generates so much heat that 
the assistant must be instructed to keep up continuous irrigation ; the 
sawing process itself is carried out by steady sidc-to-sidc traction, without 
jerks. If the saw breaks, a special handle may be attached, thus obviating 
the necessity of introducing a fresh saw. 

^ The division of the bone is completed between the two upper, between 
• the two anterior, and between the two posterior holes, after which the 





Fig. 1 14 The Osteoplastic Flap. First stage. Shows the four trephine 
holes and Gigli's director in position. 



Fig. 1 1 5, The Osteoplastic Flap. Second stage. Shows the osteoplastic 
flaj) turned back and the exposure of the dura mater. 
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saw is introduced between the two lower iioles. In this last case, however, 
it is only necessary to weaken the bone by the division of the internal table, 
^and, in order to fulfil this object, the saw should be worked in a more 
horizontal plane. The internal table ha\’iiig been di\ided, the flap is 
levered outwards by means of two periosteal elevators introduced bc- 
’neath the bone-llap at its upper part. The dura is carefully stripped 
away, and the Hap finally broken across at its base by gras})ing the bone 
between the fingers and sharply snapping it across. The Hap is enveloped 
in gauze, and held aside till the termination of the operation. 



1 ''IG. 1 16. 'J'he Osthoplastic Fi..\i>. Third stage. .Shows tlic turninf,' back of 
the dura mater and the exposure of the brain. 

The base of the flap should then be examined with the object of seeing 
whetlier any of the underlying meningeal arteries have becMi damaged. 
Some difficulty may be experienced in stopping the iKcmorrhage from 
such a source, and it may become necessary to strip the dura furtli(*r away 
from tlie bone and utilize the craniectomy forceps before the bleeding 
point can be secured. In some few cases it has been found necessary to 
remove the Hap altogether. Such a course, however, should very rarely 
become necessary if due care be exercised in the fracture of the base of 
^the flap. 

» Time may sometimes be economized by making trephine holes only 
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at the two upper angles of the flap. These are connected horizontally by 
Gigli’s saw, while the vertical cuts are made with De Vilbiss’s forceps 
(see Fig. 113). At the lower angles of the flap the forceps may be so 



Fig. 1 17. Gigli's Dirpxtor and Guide. 


manipulated as to round off the corners and weaken tlie base of the flap. 
Fracture is readily produced. 

The foYmaiion of the flap with the aid of the handsaw^ hammer y and 
chisel. In place of Gigli’s saw, the four holes can be united with the 

hand-saw, preferably with that pattern devised by 
Doyen (sec Fig. 119), in whicli the depth of the 
penetrating edge is regulated at will by a gradu- 
ated guard. The complete division of the whole 
thickness of the skull by means of the saw alone 
is conducive to dural injury, and it is therefore 
advisable to saw through the external table and 
diploe alone, the final division being completed 
with the craniotomy chisel (see Fig. 120) and 
hammer. The projecting arm of the chisel is kept 
firmly against the overlying bone by firm depres- 
sion of the handle, the dura being thus separated 
from the bone and also protected from injury at 
the same time. With a few taps of the hammer, 
the inner or vitreous table of the skull is split along 
the desired line, and the flap turned back as before. 

This method possesses no advantages over the 
one previously described, whilst, on the other hand, 
there is an undoubted liability to dural and 

i' 10. 110. 

Gigli’s Wire Saw. meningeal injury: firstly, because that complica- 
tion' is prone to occur in all methods where the 
bone section is carried out from without inwards, and secondly, because 
skulls, even of normal individuals, vary in thickness to an extraordinary 
degree. Furthermore, the chisel tends to split off small fragments of 
bone which may possibly tear the dura, and finally, the application of 
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the hammer must necessarily result in mildcajiiciissiun and correspondingly 
add to the shock of the operation. 

I The fornialion of the flap iHth the aid of burrs and san's, driven by an 
electric motor or other means. Many burrs and saws have heiui recom- 
mended, graduated in size and shape according to the region of the skull 
which is to be opened. Ilarik'y^ expresses himself wi*ll salislied with 
‘ a small motor trephine of such size and weight that it can hi* held by 







I'Ui. lju. Ckamotomv CausKi,. 



I.7I. A Hand-motor. lAir use with .Nirholl’s ;iiul vjiii Arsdule's 
siiws, (hills, <S:c. 

the operator himself and allowing of perfect cf)ntrol, botli of the ( iitting 
tool and of the power. Tin* tools an^ connected by means of an a])|U'o- 
prialt; chuck direc tly to the armature, tliiis obviating all loss of power 
when a flexible^ shaft is used. The tri'phine liol(‘S are cut with tlu* motor 
trephine, and the guarded saw then introduced, thc^ tlirc'e sides of tlu: llap 
being sawn through in such a manner that the linal apjdication of the 
lia miner and chisel completes the section of tlu? bone.’ 


‘ Annals of Snr^icyy, 1907, p. 481. 


OP. SUKd. Ill 
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Two instruments received with some favour in tins country are 
Nicholl’s guarded saw and van Arsdale’s saw. Both of these can be driven 
by the hand-motor patented by Down Bros. Niclioll’s saw is provided 
with a series of ‘ guards graduated according to the depth of bone 
required to be penetrated. Van Arsdale’s saw cuts in circles of 2i and 
3 inches in diameter (sec Figs. 121-3). 

The disadvantages of the hammer and chisel, and of all electrical 
devices, are admirably summed up by Harvey Cushing ^ in the following 



Fig. 122. Niciioll’s Guarded Saw. JFig. 123. Van Arsdale's Saw. 

words : ‘ .Simplicity is a desirable quality in operative technique, but the 
blows of a mallet, even tliough transmitted in a gkincing manner, arc 
undesirable ; and speed, the chief advantage of the motor-driven rotary 
tools, is invariably a source of danger. It matters little whether an 
osteoplastic flap can be elevated by one method in seven minutes, or 
whether another requires twenty ; and an operator who persists in taking 
dangerous corners at high speed will be the cause of a serious or fatal 
acc'ident some day, whether he is driving an automobile or opening the 
skull. For in the more rapid operation, should dura or corte.x happen to 
^ Surgery, Gyncecology, and Obstetrics, March, 1908. 
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be injured at the time of making the bone-flap, not only is the chance 
lessened of a successful result, particularly in cases with increased cerebral 
iSensionf but also time is actually lost. It is the hare and the tortoise 
over again.’ 

.. Tlie same authority also writes elsewhere : ‘ Surgeons who use electro- 
motive force for osteoplastic operations are able to work very rapidly, and 
if this does not mean added risk of accident it is desirable. However, 
having witnessed, twice from a Doyen circular saw, and once from a Crile 
drill, what I regard as a most serious accident — namely, tlu^ di\ ision of 
bone and dura at tlie same time, owing to the fact that the guide of tlie 
speeding instrument worked its way through tlie adherent membrane 
instead of separating it from the skull — I have clung lo tlu^ somewliat 
slower, but certainly less dangerous operation by hand-driven instruments.’ 

The experience of the writer leads him to the conclusion that the 
formation of the osteoplastic flap is carried out with tlu' greatest safety 
to the patient by means of the hand -trephine, (iigli’s saw, and De 
Vilbiss’s forceps. 



CHAPTER III 

01>K RATIONS FOR FRACTURES OF THE SKULL 

OPERATIONS FOR FRACTURE OF THE VAULT IN ADULTS 

Indications. Fmctuivs of the vault of the skull are often ('lassified 
arbitrarily into two main groups, according to wh(‘ther operati\'e. treatment 
is nec(\ssary or not, the two groups bc'ing ditferentiati'd shai'idy fnmi one 
another. There is, howev’er, no such line of demarcation, for, though in 
many coses the correct modc^ of treatmi'iit is obvious, yet there ore a con- 
siderable number of cases in which great diHiculty may he experienced in 
arriving at a conclusion as to whether an operation is adx'isablc' or not. 

A general revicnv of the; indications for operation will show that the; 
adoption of an expectant policy fretpiently ends in disaster, and there ore, 
furthermore, but few cases cm record in which the surgeon hod reason 
to regret the* carrying out of operative measures. 

In the event of the general condition of the patient being compatible 
with operation, such treatment is called for urgently in all the following 
conditiems : — 

(ri) All cases of punctured fracture. 

(/;) All cases of depressed fracture, wliethcir diagnosed by polj)ation or 
by inference, whether simple or compound, whcthia* complicated or not. 

(c) All cases of fracture complicated by extra-dural or localized sub 
dural extravasati(jn of blood. 

(c/) All elevated fractures. 

(c) All compound fractures. 

In all these instances, both from the presence of d(?pressed fragments 
of bone and from a.ssociated injuries to brain and intracranial \'essels, it 
is obvious that no mere (wpectant policy should be i^ursued. The surgeon 
has also to bear in mind the possible development of meningeal infection 
and the more remote onset of Jacksonian epilepsy, &c. In other words, 
early and active surgical tri^atmcnt is im})eratively demanded, for it is 
not only necessary that every effort should be strained to save the patient’s 
life, but that the surgeon should carry out those procedures which will 
guard most effectually against the more remote possibilities of the injury. 

77z6’ advisahility of operating on simple and uncomplicated fractures. 
If it can be det(*rmined that the fracture, whether fissured, stellate, or 
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comminuted, is simple and uncompliciited by any serious intracranial 
injury, no active surgical treatment is reqiiiri'd. Tlie determination of 
fucli conditions is, however, always a matter of considerabh* difliculty and, 
from the almost constant presence of an overlying luematoTna, often 
quite impossible. 

In the general estimation of the case, it should b(^ boriu' in mind that 
simple uncomplicated fractures of the vault are decidedly rare. For 
instance, Dwight,^ in 145 cases of fractured skull that came to autopsy, 
found only six in which a fissured and localized fractun' of tht* vault was 
alone present. It may, of course, be argued that simple and uncom- 
plicated fractuH'S of the vault are seldom fatal, and that all post-mort(*m 
statistics are fallacious. JLxperience shows, h()W(‘vt*r, that a forc(‘ whic'h 
suffices to fracture the skull almost necessarily n'siilts in further injury. 

In thes(? doubtful cases, the surgeon is helped greatly in his decision 
by a general review of the patient’s cmidition, and more es])ecially by 
the symptoms regarded as exemplifying tlu‘ clinical conditions of brain 
concussion, irritation, and compression. 

When there is mild ‘ concussion ’, a condition associated usually with 
no macroscopical lesion of the brain, or at the most with somi‘ slight 
contusion, operative treatment is contra-indicated. 

When there is severe ‘concussion’, a condition usually indicating 
brain-laceration, considerable doubt i‘xists with rt‘gaid to tlu' advisability 
of urging operative, interference. In general, it may be staled that 
a persistent subnormal temperature imidies such si;vere intraiaanial 
injury, and so severe a state of shock, that o|)eration is most imlikel}^ lo 
improve the patient’s condition. On tlu* other hand, when tlu' tian- 
peratlire rises progressively, it may be accepted that tlie patient is j)assing 
from the state of shock to that of reaction, from the stage* of concussion 
to that of compression, that luemorrhage is taking jilace* within th(! 
skull, and that opiTation is called for. 

Wlien there is ‘ irritation ’, a condition usually imidying cerebral (on- 
tusion or slight cerebral laceration, op(*ration is again ('on Ira-indicated. 
‘ Irritation,’ as here alluded to, implies general cerebral irritation, and 
not that localized trouble which arises from tlu^ i)ressun.‘ of di‘pri‘ssed 
fragments of bone*, &c. 

When there is ‘ compression ’, a condition usually associated with 
depressed fragnuaits of bone or intracranial luemorrhage, oj)enitive 
miiasures are urgently called for. 

77ie advisahilily of operating on fractures that only involve the internal 
table of the skull. The diagnosis of a. fracture limited to the internal table 
only possible when symptoms of localized irritation ensue, due either 
• ‘ Boston City Hosl?it(tl Be ports, 1894 . 
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to the direct pressure exercised by the depressed fragments of bone on the 
dura mater or brain, or to the irritation resulting from a torn meningeal 
artery. In such cases, operation is indicated. Otherwise, no early 
diagnosis is possible, and the surgeon must adopt an expectant attitude, 
awaiting the onset of symptoms and seizing the earliest opportunity to 
remedy the condition. 

Op6ra.tion« Preliminary measures. If there should be a wound 
of the scalp, no attempt shoidd be made to gauge the extent of the injury 
till the region of the wound has been sliaved and cleansed : digital 
examination enables one to obtain far more certain information as to the 
extent of the injury than can be obtained by any instrumental means. 
It is perhaps hardly necessary to add tliat care must be taken to avoid 
mistaking one of the sutures of the skull for a fissured fracture. 

Exploration having been determined upon, and the usual preparatory 
treatment carried out, the scalp-tournicpiet is applied, and a suitable 
scalp-ilap framed and turned down, advantage being taken in the forma- 
tion of the Hap of any exisceiit scalp injury. 

The subsequent details vary according to the natures of the fracture. 

Fissured fractures. If,, after thorough exposure of the parts, the 
operator be satisfied that he has to deal with an uncomplicated fissured 
fracture, the scalp-flap is returned into position, and a small drainage 
tube inserted at the most dependent part of the flap, this tube being allowed 
to remain for twenty-four to thirty-six hours. 

If, on the other hand, the symptoms point to the presence of an 
extra-dural hcemorrhage, the bone is trephined where the line of fracture 
crosses the course of the suspected vessel. In subdural extrawasation the 
trej)hine is applied over tliat part of the brain, in the immediate vicinity 
of the fracture, from which the symptoms appear to emanate. 

In a small proportion of cases, the symptoms point to a marked 
increase in the intracranial pressure without any definite localizing 
features. Under such circumstances, much can be done to relieve tlu; 
increased pressure by carrying out the operation of ‘ cerebral decom- 
pression ’ (see p. 220). 

Depressed fractures. The operative details vary according t(j the 
nature of the osseous lesion. 

{a) If the depressed fragments of bone are interlocked in such a manner 
that simple elevation is impossible (c,g, j^ond and gutter fractures), it 
will become necessary to trephine in the immediate vicinity of the fracture 
in order to lessen the mutual attachment of the fragments one to another, 
and obtain sufficient purchase for their elevation or removal. 

The pericranium is stripped away from the region of the depression., 
(sec Fig. 124), and a small trephine applied in such a manner that the’ 
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trephine circle includes the outer part of the depression. Care must be 
taken to avoid more pressure than is absolutely necessary owr the 
depressed fragments for fear of causing injury to tlie underlying soft .parts. 
This advice is all the more necessary when it is realized that tlie fracture 
of the internal table is almost invariably more extensiw' than that which 
involves the external table of the skull. 

The disk of bone is removed and the conditions investigated with 
the dural separator. Wlien the degree of depression and the splintering 
of tlie intei*nal table are not excessive, the parts may be elevated into 
position. In most cases, however, the uncertainty that exists witli regard 
to the i)ossibility of extensive sidintering of tlie internal table, with dural 
laceration or other lesion, renders it necessary that the dejiressed frag- 
ments should be either (‘levated and removed, or elevated to such an 
extent that the dura can be fully investigated. For this puriiose, the 
craniectomy forcc^ps may be needed. The dura can be now examined. 
If torn, the opening may require enlargement in order that the brain can 
be brought into view in such a manner that complete in\'estigeition can 
be carried out for any osseous fragments that may have been dri\’en into 
it ; all such fragments are carefully removed. All hcxinorrhage is anwsted, 
the dura mater sewn up, and the scal])-Hap approximated, a rubber 
drainage tube being inserted at the most convenient iinrt. 

(6) When the dejiression is of such a nature that the elevation of tlie 
fragments can be carried out without preliminary trephining, the frag- 
ments are raised with the periosteal elevator, and the meinbram's and 
brain examiiu'd as described abov^e. 

Before turning to the next class of fracture, it will be conv(‘nii‘nt to 
allude briefly to the modern teaching with regard to the n^placennuit of 
osseous fragments and trephine disk. 

In simple fractures, the disk and larg(*r fragments of loose boiu' are 
to be replaced in the anticipation that they will live entird, in part, or will 
act as a scaffolding medium for the formation of dense Jibrous tissue. 
After removal from the wound, and during the completion of the operation, 
the vitality of all loose fragments may be preservt?d I)y placing tliein in 
hot saline solution. 

In compound fractures, the smaller fragments are discarcU^d, whilst the 
trephine disk and larger fragments of bone may be boiled and then replaced. 
It must, however, b(i clearly understood that all replaced fragments of 
bone act as sijquostra unless primary union of the wound can be assured. 
Th(‘ cpiestion of replacement depends, therefore, to a large ext(jnt on the 
nature of the wound. In all septic cases it is necessary to discard all loose 
fragments, merely preserving those that retain their j)ericranial attach- * 
ment. The gap in tlui vault may be remedied at a later d;i.te by one or * 
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other of the mctliods advocated for the closure or protection of defects 
in the skull (see p. 245). 

I Punctured fractures. In this class of fracture there is a special liability 
to dural laceration and in-driving of conuninuted fragments of bone. A 
full exposure of tlu^ parts is therefore essential. The tre[)hine can be 
**applied in the immediate vicinity of the fracture, or, as is often preferable, 
the site of puncture may be enclosed in the circle resulting from the use 
of a large-sized Irt^phine. After remox'al of the bon(‘, the cranii'ctomy 
forceps may be required to afford comj)leti^ exposure of tlu’i dura mater. 
The site of dural puncture is enlarged with tlu^ blunt-pointcHl scissors, 
the brain examined, and all loose particles of bone removed. The dura 
should be sewn up as well as circumstanct‘s permit, and tlu^ wound drained 
as alludc'd to in the previous section. 

Practurcs limited to the external table. Frai'tuves limited to the external 
tabl(‘ usually result from the imjKu.l of glancing bullets, iind, in thii 
absence of symptoms pointing to tlu* (‘xislence of intracranial complicii- 
tions, it is merely necessary that a suitabh^ s('alp-llap should be framed, 
turned down, and all comminuted fragments of boiu*, dirt, and foreign 
bodies removed. The* ‘ gutter ’ in tlu* bone is e\aminc*d, tlu* ragged edges 
repaired with a goug(‘ or Volkmann’s spoon, and tluj wound lightly 
plugged and drained. 

Fractures limiled to the internal table. As pn'viously indicat(;d, the 
diagnosis of this condition is only practicable wh(‘n the d(‘j)ressio!i of 
osseous fragUK'iits, < 5 *cc., so irritate tlu* dura mater and brain that localizing 
sym])toms ensue. For instance, (*pile])ti(' (its of a Jacksonian type may 
develop shortly after the accidt*nt, this condition d(*manding a full ex- 
}X)sure of the affected R*gion. The opi'i ations lu^cessary for tlu*. tr(*atmeiit 
of traumatic ei)ilepsy and insanity are dt*alt witli in Chaj>t(‘r VI. 

OPERATIONS FOR FRACTURE OF THE BASE OF THE 

SKULL 

Indications. Fracture of tlu* Ixise of tlu* skull is not fatal in 
itself, death occurring from one or otlu-r of the intracranial complications 
incident to the fracture — luernorrhage, brain laceration, (S:c. The opera- 
tive treatment of fracture of tlu* basi^ of tlu* skull com|)rises, th(*rt*fore, 
those measures indicatc!d for tlie relief of the particailar complication 
present. For each and all of these r(*ferenc(i must ho made to other 
sections. 

In the absence of all localizing features, benefit nuiy often be derived 
]3y the adoption of those oj)erative procedures that aim at the reduction 
•of an increased intracranial pressure (‘ dec(unpression ’ operations). 
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Fic;. I -.*6. TiIK ‘ lNTKKMUSCUr.O-TICM!*ORAL OPKRATION ’ OK CUSHINI'.. Fivsl 

Stage. The skin and temporal fa.se.ia have been turned down as separate fla})s, and the 
temporal inusede has been split in the direction of its fibres, ihe exposed bone 
has been trephined. 



Fig, 127 The ‘ iNTEiiMuscuLo-TEMPOKAL Operation ' of Cushing. Second 
stage. Tile fibres of the temporal muscle arc widely retracted, and the underlying ^ 
bone has been freely removed. The bulging dura mater is incised crucially. 
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Such ‘ decompression ’ operations are urgently called for wlien the raised 
temperature, slow full pulse, stertorous respiration, and flaccid extremities 
I point ^to a condition of brain-comi)ression. 

‘ Decompression ’ operations may be carried out i*itlier in the cerebellar 
region or over the temporo-sphenoidal lobe, one of the so-called ‘ silent 
areas ’ of the brain. The operations are known as ‘ cen'bellar ’ and 
‘ temporal decompression ’ respectively. 



Fio. 128. The ‘ Intkrmusculo-tempokal ( )i*kkation ’ of Cushino. Third 
sta^e. The split lcm])()ral muscle is reunited and the temporal fascia is partly sewn 
into position, ^^ote the friiif^e of temporal fascia attached to the uppei teinpoial 
crest. 

The writer has had considerable experience of both operations, and 
though, theoretically, the C(?rebellar operation slioiild bring about tlu* 
greatest benefit to the patient, insomuch as the exposure is carried out 
in the immediate neighbourhood of the medullary centres, and though 
the immediate results of the operation may be satisfactory, yc‘t tlui fact 
remains that but very few lives are saved by adopting such measures. 

On the other hand, the advantages of tlui operation described by 
Harvey Cusliing as ‘ intermusculo-temporal cerebral decompression ’ 
are very great. I hey have been summarized by Cushing as follows : — 

^ (a) The frequency with which the bony lesion occurs in the middle 

• fossa of the skull. 
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(b) The fact that cerebral contusions are especially liable to involve 
the tip of the temporo-sphenoidal lobe. 

(c) Tile exposure of the territory of the middle meningeal arterj^ and • 
the ease of dt^termining the presence of an extra-dural luemorrhage. 

(d) The possibility of draining through a split muscle rather than 
through the scalp. 

(c) The siibsecpient protective action of the muscle* in case a hernia 
tends to form in conse(|uence of traumatic (edema. 

(/) The subsequent absence of deformity, the skin incision being carried 
out in the main through the hairy portion of the scalp. 

Operation (tlie intermusculo-temporal operation of Cushing). 
After the application of the scalp-tourniquet, an iiicisioJi is made 
which starts immediateJy posterior to and below the extt*rnal angular 
frontal process, and passes upwards and backwards along the line of the 
temporal crest to cur\'e down finally to a point just abo\^^ tlu* t‘ar. 
The incision involves the skin and subcutaneous tissues only, and the 
fiap, including the superficial temporal vessels, is turned down to its 
base. Great care must be taken to avoid cutting tlu^ ti‘inpora.1 arti‘ry at 
the base of the ilap. The exposed temporal fascia and musch^ are then 
divided- down to the bone by an incision which corresponds in direction 
to the line of the temporal muscle fibiws, and which passes, obliqiuJy 
downwards and forwards, from the central point of the temporal crest 
to the rnid-point of the zygoma. In the region immediately above the 
zygoma, this division of musc'le fibre,s is carri(;d out ])ref(*rably by forcible 
retraction. Troublesome Incmorrhage is thereby often prevented. All 
bleeding points are secured. The muscle fibres are then stripped, both 
forwards and backwards, from the bones entering into the formation of 
the temporal fossa, can^ being taken to avoid detachment of the muscle 
from the temporal crest itself. The pin of the trephine is placed over 
the angle between the anterior and posterior branclu*s 'of the middle 
meningeal artery, and the disk of bone removed. The dura is separated 
from the overlying bone, the craniectomy forceps applied, and the bone 
entering into the formation of the temporal fossa freely cut away. The 
removal of bone should be carried out mainly in thci anterior and posterior 
directions. The bulging dura is incised crucially, right up to the margins 
of the osseous gap, all meningeal vossids that cross the line of dural 
section being previously ligatured on either side of the proposed line of 
dural section. The anterior part of the temporo-sphenoidal lobe is 
exposed, and, by gentle retraction, a small rubb(*r drainage lube may be 
inserted along tlie floor of the middle fossa of tlu* skull. 

The drainage tube is brought out through the dura (which membrane* 
is not S(nvn up) and tlirough the split fibres of the tiunporal musch^, these 
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being otherwise carefully approximated. The scalp-llap is sewn into 
position with silk or salmon-gut sutures, a hoh* being cut for tlie exit of 
the tube. Drainage should be maintained for at least twenty-four hours, 
and longer, if necessary. 

As a slight modification of Cushing’s opi'ralion, the writer has found 
that certain ad\"antages can be obtained if tlu' temporal fascia turned 
down as a separate llap, a fringe being carefully attained along the ti'inporal 
crest to aid in the later approximation of the fascia. If this procei'ding 
be carried out, a greater area of bone can he rt‘mo\'cd, a matter of ('on- 
siderable imj)ortance when it is considiuxal that the reli(*f of intracranial 
pressure is directly proportional to the si/e of tlie ga]) in the skull and the 
extent of the dural incision. 

Aft(‘r the union of tlie tcunporal muscle, the fascia is unit ed, if possible, 
to tile fringe that has Ix'cm j)resi‘rved in th(‘ rc‘gion of the teinporal' crest. 
This modification is depicted in Figs. 12O 8. 


OPERATIONS FOR FRACTURE OF THE VAULT AND 
BASE OF THE SKULL IN CHILDREN 

Indications. Tlu* marvellous vitality and recui)erativc‘ jiower of 
the infant justify the surgeon in adopting a mon* (*xpectant j)olicy than 
that indicatc'd for similar conditions in adults. Oth(‘rwis(‘, th(^ indications 
for operation closely ri'seinble those previously alluded to in dealing 
with fractures of t\\e skull in adults. 

Birth-fracturcs. Under this h(*ading are in('ludt‘d lliosi‘ fracture's 
which result from birth-injury and those also which occur shortly aftc‘r 
birth, from wliatsoever cause. 

Both fi.ssured and cU‘])ressed fractures are seen, and are alike usually 
more or less obscun^d by the; presences of an overlying hiematoma. 

Simple uncomplicated fissured fractures reepiire' no surgie'al int(‘rf(‘rc*nc(‘, 
but when the fracture is associated with symptoms indicativi' of intra- 
cranial haemorrhage, the ordinary treatment, as laid down in the iirecexling 
sections, must be carried out. Babies an* also liabh* to a special variety 
of subdural extravasation, a condition known as ‘ hirth-luemorrhage 
to which allusion is made on p. 232. 

With regard to depres.sed fractures, much difh'rencti of opinion exists 
as to the requisite treatment. Some surgeons maintain that the depression 
will rectify itself in the course of time, w'hilst others urge' that e.vidence 
is gradually accumulating that such favourable n^sults are rather the 
exception than tlu* rule, and that the dej)ression usually pc'rsists as 
a permanent defect, retarding the dtn'elopinent of the underlying cortical 
substance. 
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In the absence of symptoms pointing either to general or local irritation 
the depression may be allowed two weeks in which to rectify itself, and 
failing any improvement in the local conditions the surgeon must copsider 
the advisability of remedying the defect. 

The operative treatment of depressed fractures. After every precaution 
has been taken to lessen the shock which will accompany and follow the 
operation, a scalp-flap is turned down wliich will suffice to expose the 
depressed area of bone. The trephine inch diameter) is tlien applied 
in such a manner that the trephine circle includes the outermost margin 
of the depressed region. After removal of the disk, the dura mater is 
gently separated from the under aspect of the bont^ and the depressed 
region elevated outwards with the aid of tlie periosteal elevator, the apex 
of the instrument being applied to the apex of the depression. The bone 
usually springs back readily, and in such cases the trephine disk can be 
replaced and the wound sewn up. 

In some cases, howe\'er, the defect cannot be remedied in this manner, 
the depression recurring as soon as the outward leverage is removed. 
It has therefore been recommended that the depressed region should be 
completely cut out with a large trepliine, inverted on a swab or sterilized 
towel,. reduced to the required curv'ature, and then replaced in such a 
position that the internal surface finally becomes external. 

Nicholl ^ reports twenty-three cases in which operation was carried 
out for depressed birth-fractures with the following results : — 

{a) In ten cases the depression was merely levered back into position. 
All these cases ultimately gave disappointing results on account of recur- 
rence of the deformity. 

(6) In thirteen cases trephining and inversion were carried out. In 
all these the ultimate result was most satisfactory, osseous union being 
apparent after ten days. 

% 

^ Annals of Surgery, December, 1904. 



CHAPTER IV 

OPERATIONS FOR INTRACRANIAL ILEMORRHAGE 

OPERATIONS FOR HEMORRHAGE FROM THE MIDDLE 
MENINGEAL ARTERY 

Indications. Oj)enilive interferenrc is indicated in all cases 
of haemorrhage from th(^ middle meningeal artery if the condition of the 
patient be compatible with such treatment. Tlie earlier the operation 
is carried out the better. 

Operation. For hcemorrhage from the anterior branch. Aftcn* 
the usual preparatory treatment, the ‘site of election’ for trephining 
is marked out on the scalp by taking a point which li(;s 2 inches posterior 
to the external angular frontal process and the same distanci; above the 
zygoma. A bradawl is introduced through tlu^ scalp so as to indent 
the external table of the skidl, thus aiding in -the subsecpient application 
of the trephine. This ]irocedure cannot be carried out if the ha'inorrhage 
be a.ssociated with a dejiresscd or comminuted fracture in the temporal 
region. Under these circumstances the affected region is exposed 
merely by the formation of a suitable scalp-flap. 

An incision is made which starts immediately posterior to the external 
angular frontal process, curves upwards and backwards along tlie temporal 
crest, and terminates above the ear. The llap, comjirising skin, temporal 
fascia, and muscle, is turned down to its base, and all bleeding points 
secured. The scalp-tourniquet is seldom applicable^ to this condition, 
and consequently the hremorrhage is often profuse. 

The subsequent procedures vary according to the condition of the 
bone. 

If there he no fracture of the temporal region, the pin of the trephine 
is placed over the indented spot and the disk of bone removed. Although 
the presence of an extra-dural clot would minimize the danger of dural 
injury, yet the trephining must be carried out with all the usual pre- 
cautions. In the event of an error in diagnosis the surgeon merely adds 
further complication to the case if either middle meningeal artery or 
dura be injured, valuable time being lost in the rectification of the trouble. 
^ After the removal of the disk of bone the clot will be exposed, but, 
•in order to obtain more ample exposure, the gap must be enlarged with 
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tlie craniect( 3 my forceps, this enlargement being carried out in a direction 
corresponding to the general course of the vessel, that is, upwards and 
downwards (see Figs. 129, 130). 

If a fissured fracture be found, the bone is trephined where tlie fracture 
crosses the line of the artery. 

When the fracture is comminuted, the fragments of bone are eitlier 
levered outwards or removed till sufficient room has been obtained. 



Fio. I2Q. Exi’ositkk of thk Bkancues of the Middle ]\ri:NiNGEAL Aktekv. 
rhsi stage. Suitable .scalp-fla])s have been turned down, and the shiill has been 
trephined over the ‘ sites of election ' for exposure of both anterior and })ostcrior 
branches. 

Th(.* greater part of the clot can be remo\'ed (‘ither with a Volkmann’s 
spoon or ordinary teaspoon, aided by free irrigation with In^t saline 
solution. 

Bleeding points should either be seized witli forceps and lied witli 
finti catgut, or underrun, with a fully-curved needle tiireaded with catgut, 
on either side of the actual site of arterial laceration. Tlie needle must 
be passed so as to avoid injury to the pia-arachnoid, and, as the vessel 
is emb(idd(^d merely in the outer wall of the dura mater, it is not e\'en 
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necessary that the whole thickness of the dura should be penetrated 
with the needle. 

» When the artery is injured above the level of the gap in the skull, 
the bone is nibbled away in the upward direction till the bleeding point 
is exposed. Haemorrhage is then controlled in the manner described 
* above. 

When the blood wells up from below, the craniectomy forceps are again 
called into requisition, and the bone cut away rapidly towards the base 



Fig. 130. Exposure of the Branxhes of the Middle Meningeal Artery. 
Secoyid stage. The trephine holes huve been enlarged with the craniectomy forceps 
in the required directions. 

of the skull. In the more serious cases, it may be necessary to remove 
the greater portion of the bone entering into the formation of the temporal 
fossa. In the meantime, the bleeding may be controlled by plugging 
towards the base of the skull with narrow strips of gauze. Sufficient 
bone having been removed, the gauze is withdrawn, when smart sponging 
should enable the operator to determine the source of the luemorrhage. 
At this stage of the operation a head-lamp will be found useful. After 
the exposure of the bleeding point, the following measures can be adopted 
•whereby to arrest the hccmorrhage : — 


OP. SURG. Ill 
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(a) The application of a ligature on cither side of the site of arterial 
injury. 

(b) The vessel may be underrun on either side of the injured part. 

(c) The vessel may be seized with artery forceps and twisted. 

(d) The heemorrhage may be arrested by means of gauze plugging. 

(e) The foramen spinosum may be occluded. 

(/) The common or external carotid arteries may be ligatured. 

Every effort should be made to control the hiemorrhage by ligature, 
underrunning, or torsion. Such measures are often difficult to accom- 
plish and the surgeon must then have recourse to one of the other methods 
applicable to the case. Gauze plugs can be relied upon usually to stop 
the bleeding, but they possess one great disadvantage — they exercise 
pressure on the cortex and prevent expansion of the brain. The occlusion 
of the foramen spinosum and tlie ligature of the common or external 
carotid arteries complicate and prolong tlie operation. 

The foramen spinosum is exposed in the following manner: The dura 
mater is rapidly stripped up from the base of the skull, the soft parts 
gently but firmly retracted, and the foramen identified. Its occlusion 
may tlien be effected either by means of a sterilized wooden match, by 
a small piece of bone derived from those osseous fragments wliich have 
been removed during the enlargement of tlie trephine hole, or by a stout 
piece of catgut well driven into the hole. 

It is open to doubt whether ligature of the common or external 
carotid arteries is ever necessary, though several cases have been recorded 
in which such a course was adopted. The external carotid should be 
tied in preference to the common vessel, since, the brain being already 
compressed, further interference with the blood-supply will necessarily 
increase the risk of cerebral oedema and softening. 

The hcX'rnorrliage having been arrested, the cavity is thoroughly 
flushed out with hot water and drained. A small rubber drainage tube 
will often suffice, though, in the more serious cases and especially when 
the haiimorrhage has been arrested by means of gauze tampons, the 
cavity should be plugged lightly with gauze. The proximal ends of 
the gauze strips are brought out through the most convenient part of the 
scalp-flap. These drains are allowed to remain for twenty-four to thirty- 
six hours, at the end of which time they may be shortened or removed 
according to the circumstances of the case. 

Alternative measure for the exposure of the anterior branch of the middle 
meningeal artery. By some surgeons it is advocated that the artery 
should be exposed by the formation of an osteoplastic flap (see p. 203). 
The disadvantages of such a method may be classified as follows : — 

(a) Rapidity of operation is essential, both for the relief of pressure 
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and for the control of the bleeding. Valuable time is lost in the formation 
of the flap. 

* {b\ The bleeding is usually associated with a fissured or comminuted 
fracture of the bones of tlie temporal fossa ; under such circumstances 
the flap cannot be formed. 

(c) An osteoplastic flap restricts the operative field, this being 
especially the case wlien the source of the liiemorrhage is situated low 
down in the middle fossa of the skull. 

(d) An incorrect diagnosis as to tlic site of the iKemorrhage may be 
made, thus necessitating the further enlargement of the gap in the skull, 
and possibly the removal of the entire bone-llap. 

By other surgeons, it has been recommended that the clot should be 
exposed by means of the intermusculo-teinporal operation of Cusliing 
(see Fig. 220). This course is ideal, but unfortunately, from the limitation 
of tlie operative field, seldom x)racticable. The cxi^osure of the clot 
may, however, be carried out through the fibres of the tcmx^oral muscle 
when the injury has been inflicted below the level of the temporal crest, 
when tile clot is snicill in extent, and when the case is seen shortly after 
the accident. 

For hsemorrhage from the posterior branch. The ‘ site of election ’ 
for exposure of the posterior branch of the middle meningeal artery 
corresponds to the point of intersection of the two following lines : — 

(1) A line drawn backwards from the upper border of the orbit parallel 
to Reid’s base-line (see p. 187). 

(2) A line drawn vertically upwards from the posterior border of the 
mastoid process of the terniioral bone. 

The skull is trephined at this point, and the gap in the skull enlarged 
with the craniectomy forceps in the forward and backward directions 
(see Fig. 130). The bleeding is arrested after the methods enunuirated in 
the section dealing with luemorrhage from the anterior branch of the 
artery. 

Results. The ultimate result of operation for middle meningeal 
haemorrhage de^^ends on two factors — the time at which the operation is 
carried out, and the presence or absence of brain contusion and laceration. 
There is every reason to believe that, when treated early and when 
unassociated with brain injury, the prognosis, both immediate and 
remote, is entirely satisfactory. 

Wiesman^ collected 257 cases, of which no were submitted to opera- 
tion, with a mortality of 27 %. Of the cases in which no oi^eration was 
performed 88 % died. 

• ^ V. Bergmann' s System of Surgery^ vol. i. 

Q 2 
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Diichaine^ reports 27 cases in which operation was carried out, with 
death in 6 cases only, a mortality of 22%. No operation was carried 
out in 7 cases, and all but one died. 

Von Bergmann® collected no cases treated by operation, with 74 
recoveries and 36 deaths, a mortality of 32-27 %. 

These statistics arc most instructive, pointing to the urgent necessity 
of early operation in every suitable case. 

OPERATIONS FOR HiEMORRHAGE FROM THE SUPERIOR 
LONGITUDINAL SINUS 

Wounds of the superior longitudinal sinus are almost invariably 
associated with comminution and depression of the overlying vault, the 
sinus-wall being perforated, perhaps transfixed, by one or more of the 
osseous fragments. Tlic blood tends to escape externally along the line 
of least resistance, but, in the event of interlocking of fragments, or as 
the result of application of lirrn pressure, hicmorrhage takes place into 
both extra-dural and subdural spaces. Extra-dural extravasation is 
seldom excessive on account of the adherence of the dura to tlie bone 
and the low venous pressure. The subdural space, on the other hand, 
permits of extensive lucmorrhage, on one or both sides of the falx cerebri. 
The operative measures may therefore be considered under two 
headings : 

(a) For injury to the parietal wall with external luxanorrhage. 

(b) For injury to the visceral wall with subdural iKemorrhage. 

Operations for injury to the parietal wall with external hmnorrhage. 

After the application of the scalp-tourniquet, a llap is turned down, 
comprising the whole thickness of the scalp and so framed as to receive 
the best possible blood-supply. Advantage should be taken of any 
existent scalp injury. ^ 

The fracture being in this manner fully exposed, all depressed frag- 
ments of bone (excepting such as appear to be embedded in the sinus- 
wall, which for the time being are allowed to remain) are elevated and 
removed. Complete exposure of the sinus is required, both in front 
and behind the actual site of injury, for which purpose the craniectomy 
forceps should be utilized. If the luemorrhage be copious it may be 
arrested by the insertion of strips of gauze between the bone and the 
dura, in such a way as to obliterate the lumen of the sinus. When all 
bleeding is controlled, any fragments of bone that project into the sinus 
may be withdrawn. The rent in the wall should be treated after one 
of the following methods : — 

* Ruptures de Vartere mming^ moyenne, Paris, 1890. 

* System of Surgery^ vol. i. 
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(a) It may be possible to sew up the rent with line catgut. If feasible, 
this method should always be adopted. 

( 4 ) Tlie dura may be drawn across from side to side by means of two 
or three Lembert’s sutures introduced in the following manner : A small 
fully-curved needle, threaded with catgut, is passed through the dura 
immediately to one side of the sinus, drawn across the site of laceration, 
and again passed through the dura on the opposite side. The sutures 
do not penetrate the sinus-wall, and, when tightened up, the lumen of 
the sinus is practically obliterated. Lateral incisions through the dura, 
for relief of tension, may be required. 

(c) The sinus may be ligatured in the following manner : Incisions, 
inch long, are made through the dura mater, parallel to the line of the 

sinus and on either side of the rent in the vessel-wall. An aneurysm 
needle is passed tlirougli the falx cerebri and around the sinus, entering 
and emerging at the dural incisions. The needhi is threaded with catgut 
and withdrawn. Ligatures can be applied in this manner both in front 
of and behind the site of sinus laceration. 

(d) In the event of failure to arrest the haemorrhage by any of the 
methods mentioned above, the haemorrhage can be controlled by the 
insertion of gauze plugs between the bone and the sinus. These plugs 
should be allowed to remain for twenty-four to thirty-six hours, after 
which time the wound should be lightly repacked. 

Operation for injury to the visceral ivall with subdural extravasation. 
It is usually impossible to remove all the subdural clot, but much can 
be done to remedy the condition. The dural tension, the absence of 
pulsation, and the i)eculiar plum-colour transmitted to the dura by sub- 
dural heernorrliage, not only point to the nature of the trouble, but also 
enable the surgeon to determine on which side of the falx cerebri the 
hiemorrhage is situated. 

Free drainage must be established, and it is necessary, therefore, that 
a counter-incision should be made through the dura at tlui most dependent 
point possible. A suitable region may present if the bone be extensively 
comminuted. Otherwise, a narrow channel must l)e cut in the bone 
with the craniectomy forceps, prolonged in the downward direction 
till the lower limit of the clot is reached (see Fig. 131). In carrying out 
this procedure, it may become necessary to extend the scalp incision. 

The presenting clot is then removed, partly with the spoon and 
partly by irrigation. Irrigeition may be carried out with advantage 
from the site of primary dural injury to the counter-incision below. 

In the more favourable ca.ses, both dural incisions may be closed up, 
but in the majority of cases it is advisable to establish drainage, a rubber 
drainage tube being inserted in the manner shown in Fig. 132. 
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OPERATIONS FOR TRAUMATIC SUBDURAL HEMATOMA 

OR HJEMATOCELE 

It is probable that the hacmatoma forms a short time after the accident, 
but the symptoms resulting, both of general increase in intracranial 
pressure and of local brain compression, seldom become marked before 



Fig. 13 1. Thi': Operative Treatment of Subdural HiEMORRHAOE. First 
stage. The skull has been trephined over the upper part of the clot and the bone 
cut away in the downward direction in order to reach the lower limits thereof. 
The dura mater has been incised, crucially in the ujJper part and vertically in the 
lower part. 

ten days have elapsed from the time of the accident. Subdural hremato- 
celes usually occur over that part of the brain which lies in relation to 
the fissure of Rolando. Definite localizing symptoms are consequently 
generally apparent. 

The haematoma may be exposed either by craniectomy or craniotomy. 
The former operation is less dangerous to the patient and allows of 
sufficient exposure to remove the clot. 
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Operation. The site of trephining having been determined, and 
the scalp-tourniquet applied, a bradawl is introduced through the scalp 
so asito indent the external table of the skull and allow of the subsequent 
accurate application of the trephine. A scalp-llap, suited to the occasion, 
is turned down, the skull trephined, and the disk of bone removed. Tlie 
appearance of the dura mater enables the operator to verify the diagnosis. 



Fig. 132. Thk Opkkative Treatment of Subdural H.EMORRHACiK. Second 
stage, Tlie clot has been removed and the dura mater sewn up. A drainage tube 
has been inserted so as to drain the subdural region through the lower part of the 
scalp-flop. 


The bone is tlien nibbled away in the downward direction towards tlie 
lower limit of the clot, the scalp incision being prolonged in the same 
direction if necessary. In the region of tlie trephine hole the dnra is 
incised in a crucial manner, and the four flaps held aside by means of 
catgut sutures passed through the apex of each flap. A blunt director 
is inserted beneath the dura, passed in the downward direction, and the 
membrane slit up to within a short distance of the lower margin of the 
osseous gap. Full retraction of the dura will allow of the exposure of 
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the clot. Its removal can be carried out by means of the scoop and 
by irrigation. The cut margins of the dura are approximated above by 
the cross union of the four apical sutures, and by the insertion of sup- 
plementary sutures applied where necessary. The downward prolonga- 
tion of the dural incision is also sewn up, except at the most dependent 
point where a rubber drainage tube is inserted beneath the dura mater, 
and brought out through the scalp-flap (see Fig. 132). This tube must 
be allowed to remain for at least thirty-six hours. 

Results. The most complete results of operative treatment for 
subdural luematoma are supplied by Bowen who, in a series of seventy- 
two cases, classifies the cases as follows : — 

Class A. Subdural Inemorrhage, apparently without other serious 
brain injury. 

36 cases. 22 recovered after operation. 

14 died — II without, and 3 after, operation. 

Class B. Subdural hiemorrhage with serious brain injury. 

36 cases. 6 recovered after operation. 

30 died — 10 without, and 20 after, operation. 

In other words, every case died in which operation was not carried 
out, whilst, after operation, 28 recovered and 23 died. 

OPERATIONS FOR PIAL AND ARACHNOID HiEMORRHAGE 

The anatomical situation of the extravasated blood prohibits all 
attempt at direct removal. Much can be done, however, to relieve 
symptoms of ‘ compression For ‘ decompression ’ operations, refer- 
ence should be made to the preceding chapter. 

OPERATIONS FOR INTRACRANIAL HAEMORRHAGE IN 

THE NEW-BORN 

The superficial cerebral veins, in their upward course towards the 
superior longitudinal venous sinus, occupy the fissures of the brain 
and are correspondingly protected from injury. In order, however, 
to enter the lateral lacunae of the sinus the veins must necessarily leave 
their cerebral beds and enter upon a short but comparatively unprotected 
course, and, as a result of the overlapping of the parietal bones, it is 
in this part of their course that the vessels are liable to laceration. The 
resultant luemorrhage is consequently subdural in position and takes 
place on one or on both sides of the falx cerebri. The clot varies in 
extent, but is more commonly situated immediately anterior to the 
fissure of Rolando, overlying that portion of the cortex which is responsible 
* ‘Traumatic Subdural Haemorrhage,’ Guy's Hosp, Rep., vol. lix. 
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for the movements of the lower extremity of the opposite side. The 
symptoms of brain compression are associated consequently with symp- 
toms of local irritation. The child may recover, but the effects on the 
underlying cortex are disastrous. 

The age of the patient must not be allowed to weigh in the balance 
against operative interference, for, if due precautions are taken, the 
new-born child stands operation well. Cushing^ also points out that ‘the 
possibilities of surgical relief are limited to the first week or two after 
the haemorrhage has occurred, for old cortical scars can neither be helped 
by medicine nor by the scalpel ’. 

The clot can be exposed by craniectomy or craniotomy. Tlu^ latter 
operation results in a more complete exposure of the clot, but the shock 
is undoubtedly more severe. 

Operation. Exposure by craniectomy is carried out in a manner 
similar to that previously described for ‘traumatic subdural luematocele ’ 
(seep. 230). The operation should be carried out with the utmost expedi- 
tion, and every precaution must be taken to avoid shock. 

Exposure by craniotomy, advocated by Cushing, is carried out as 
follows : ‘ An omega-shaped incision just within the outer margin of the 
parietal bone is carried down to the bone through the scalp and peri- 
cranium, and the latter is scraped away so as to expose the thin serrated 
edge of the parietal bone. Under this a blunt dissector is passed, so that 
the (Klge of the bone is tilted up, and then, with a proper cutting instru- 
ment (strong blunt-pointed scissors suffice), the bone is incised in a line 
conforming with the skin incision i centimetre or more within the parietal 
margin. The parietal bone is then broken across at its base. The dura 
is opened by a curved incision some distance within the bony margin, 
and the superficial clot broken away and lifted off in fragments or irrigated 
away with a gentle stream of w^arm salt solution. The dura should be 
accurately sutured, the bone replaced, and the skin closed with suture.’ 

Results. Cushing reports nine cases with four recoveries, apparently 
complete and permanent. In the fatal cases there was an extensive 
extravasation over the entire hemisphere. In three cases a bilateral 
exposure was required. 


^ Keen*s Surgery, vol. iii, i\ oy. 
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OPERATIONS FOR BULLET-WOUNDS OF THE SKULL 

AND BRAIN 

Indications. Complete reports from the surgeons engaged in 
the treatment of the wounded in the Russo-Japanese War are not yet 
to hand, but there is every reason to believe that the experience gained 
in that war will coniirm tlie indications for operation in bullet-wounds 
of the skull and brain as laid down by the surgeons in charge of tlie 
field-hospitals in South Africa. 

The opinions of those civil surgeons who, in tins country, have gained 
considerable experience in such injuries, coincides with the expressed 
views of those surgeons whose work has been carried out in active service. 

For instance, Lawford Knaggs^ writes : ‘ There will be always a certain 
proportion of patients, and that not a small one, which obviously have 
so short a time to live that to attempt any operative measures would 
be inhuman. But when these are eliminated - it can only be a very 
exceptional case in which it will not be the surgeon’s duty to interfere.’ 
So speaks the civil surgeon. 

The surgeons of military experience are even more urgent in their 
advice. Makins ^ writes : ‘ The treatment of fractures of the skull possesses 
a degree of interest that attaches to no other class of gunshot injury, 
since operative interference is necessary in every case in which recovery 
be judged possible. The injuries are, without cxceptibn, of the nature 
of punctured fractures, and the ordinary rule of surgery* should under 
no circumstances be deviated from. An expectant attitude, although 
it appears immediately satisfactory, exposes the patient to future risks 
which are incalculable, but none the less serious.’ 

Anthony Bowlby ^ states also that ‘ the necessity for operative treat- 
ment in tangential and perforating wounds will not be disputed by any 
surgeon, but when linear and slight gutter fractures arc reviewed opinions 
may differ ’ ; and, continuing, ‘ We would say without hesitation that 
all depressions, however slight and trivial looking, should be thoroughly 

^ Lancet, March 3, 1906. 

* Surgical Experiences in South Africa, p. 293. *■ 

* A Civilian War Hospital, p. 228. 
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explored, as it is quite impossible for any one to say wliat tlie underlying 
damage is. As regards simple linear fractures, a definite rule cannot be 
laid doAvn, and the question of operation must be settled by the con- 
dition of the patient and by the presence or absence of irritative, paralytic, 
. pr compression symptoms. Our own experience shovvs that it is better 
to operate when in doubt than to adopt an expectant attitude.’ 

From the above, and many other similar opinions, it may be accepted 
that practically all bullet-wounds of the skull and brain, whetlKU* inflicted 
by bullets of high or low velocity, call for early operative interference, 
it being granted that the condition of the patient is compatible with such 
treatment. 

Operation. The operative details may be considered imdc*r two 
headings : — 

(^7) The exploration of the wounds of entry and exit. 

{b) The search for and removal of the bullet. 

The exploration of the wounds of entry and exit. Whether the skull 
be penetrated or perforated, the wounds of entry and exit are investigated 
after similar general principles. After careful shaving and cleansing of 
the skull and after application of the scalp-tourniquet, a scalp-flap is turned 
down, the centre corresponding, as far as possible, to the site of entrance 
or emergence of the bullet. The under aspect of the scalp-flap is first 
examined for loose portions of bone, hair, portions of headgear, &c. 
These are removed. The bone is next examined. All loose osseous frag- 
ments are removed, both small and large. The smaller are discarded ; the 
larger are boiled (for ten minutes) and preserved in saline solution for 
replacement at the termination of the operation, if such a course should be 
considered advisable (see p. 216). Those fragments of bone which retain 
their pericranial attachments arc merely elevated and turned aside, 
to be again placed in position at the proper time. 

Trephining is seldom necessary, the size of the hole in the bone usually 
allowing of the ready application of the craniectomy forceps, if any enlarge- 
ment of the gap should be desirable. 

Loose fragments of bone being removed, depressed fragriKiiits elevated, 
and the requisite enlargement of the gap carried out, a good view of 
the dura mater is obtained. If the membrane be merely punctured 
or incised, the tear must be enlarged with blunt-pointed scissors so as 
to allow of complete examination of the underlying brain. Hicmorrhage 
from meningeal vessels is controlled by the application of ligatures to all 
vessels that cross the line of dural section. 

The lacerated brain is gently irrigated with saline solution (at a 
temperature between 110° and 115^" F.) and all blood and pulped brain 
matter washed away. The cortex is next examined with the finger 
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and probe for any fragments of bone that may be embedded in the brain 
substance. These fragments arc seized witli sequestrum forceps and 
carefully removed. The removal must be carried out with all .possible 
precautions, and the search must be prolonged till the surgeon is fully 
satisfied that no foreign body remains. The bullet, when seen or felt, 
is removed. 

If the brain be penetrated or lacerated, a drainage tube should be 
introduced through the scalp-flap (preferably through the wound of 
entry or exit) and through the dura mater, in such a manner that the 
distal end lies in relation to the bullet-track through the brain or flush 
with the lacerated area. The dura mater is elsewhere sewn up, and the 
scalp-flap sutured in position. 

The tube should be allowed to remain for twenty-four to thirty-six 
hours, after which it can be shortened daily. Premature withdrawal of 
the drainage tube may lead to disastrous results. 



Fig. 133. Siikkn’s Bullet-probe and Forceps. 


The ultimate success of the operation depends to a great extent 
on the primary or early union of the wound. 

The search for and removal* of the bullet. In the event of there being 
only a wound of entry, it can generally be presumed that the bullet is 
within the skull. Bullets, however, pursue such unexpected and unusual 
courses through the brain that no attempt should be made at removal 
unless it is visible or palpable, except after complete X-ray investigation 
and localization, stereoscopic if possible. 

As an exception to this rule, it may be stated that it is perfectly 
justifiable to carry out further exjdoration for the bullet when there 
is present, at the opposite side of the skull, what may be termed an 
‘ attempted Wound of exit ’, that is to say, an area of bone elevation and 
blood extravasation, suggesting that the bullet has impinged against 
the bone and produced an elevated fracture. Such conditions afford 
every justification for further exploration in the anticipation of finding 
the bullet. If such measures are indicated, a flap is turned down ar^i 
the bone, dura, and brain explored in the manner previously indicated. 
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It cannot, however, be too forcibly urged that hasty and ill-determined 
explorations usually terminate in failure, for, even under the most 
promising conditions, it by no means follows that the bullet will be 
found near the site of counter-trephining, as it may rebound to some 
^more distant region of the brain, thus necessitating trephining and 
exploration over a totally different region. 

However, in certain cases of necessity where immediate operation is 
advisable, and in certain cases of expediency where no X-ray pictures 
are available, an immediate search for tlie 
bullet may be called for. The operation 
must be carried out with a light hand, and 
the search for the bullet should not be 
unduly prolonged. If the bullet be not 
found, it should be allowed to remain till 
such time shall have elapsed as will enable 
the surgeon to detcirmine whether further 
. procedures are required or not. It is well 
known that bullets in certain portions of 
the brain exercise but little effect on the 
individual, g. in the frontal lobe. Further 
measures depend largely on the cleanliness 
of the wound and on the situation of the 
bullet. All remote operations are planned 
according to the localizing symptoms pre- 
sent, aided by stereoscopic X-ray pictures. 

Ill order to find and remove the bullet, 
the bullet-forceps, probe, and telephone- 
detector suggested by Sheen ^ will be found 
of the greatest value. ‘ The forceps are so 
constructed that they may be attacluid 
directly to the telephone-detector and 
used as a combined probe and forceps, or 
they may be used in combination with the specially designed graduated 
probe attached to the detector in the following manner : The 
bullet having been located with the probe, the forceps arc introduced 
along the probe, the jaws of the forceps being provided with an oblique 
groove for this purpose. In both methods of use the telephone-detector 
is in uninterrupted contact with the bullet during extraction, an advantage 
which much facilitates the operation, and ensures the least possible damage 
of tissue. In cases where the forceps are used as a probe and forceps 
•combined, the connexion attached to the forceps is composed of silver 
• * Army Med. Corps Journal , April, 1905. 
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wire, which can be readily sterilized, and while of suflicient rigidity to 
avoid the risk of accidental short-circuiting with the patient’s body, 
is flexible enough not to interfere with the delicacy of manipulation. 

‘ The telephone-detector is placed on the head of the operator, and 
the flat plate on the patient’s body, good contact being secured by means 
of a damp pad of lint, or other material, moistened with a saturated 
saline solution. 

‘ The probe is introduced, and w'hcn a metallic foreign body is touched 
a fall of potential occurs, and the telephone buzzes. It is necessary 
to point out that no mistake can be made, as may be the case witli 
a battery in circuit. In using the ‘ auto-telephone probe ’ the body con- 
stitutes an electrolyte, the plate one pole of a voltaic circle, and the probe 
the other; on touching a metallic body different to tliat of tlie probe, 
a difference of potential occurs, and the current ensuing flows tlirough the 
telephone and is recorded by the diaphragm in the usual way.’ 

Sir Frederick Treves states that the instrument was of the greatest 
service in the Soutli African War, especially where, as a result of the 
exigencies of warfare, it was impossible to obtain the services of a skilled 
radiographer. 

After exploration and removal of the bullet an extensive osseous 
defect may remain. Opinions differ with regard to tlie time when an 
attempt should be made to remedy the deliciency. Bowlby^ considers 
that the use of a thin platinum plate would possibly ameliorate some of 
the later complications by preventing the blending together of scalp, 
dura mater, and brain. The septic nature of the wound must, however, 
be taken into consideration, for the application of any plate of foreign 
material is, under such circumstances, almost inevitably doomed to end 
in failure. It is advisable, therefore, to postpone such measures till after' 
the primary or early healing of the wound. Further delay, however, 
tends to allow of the formation of such adhesions as will result in the 
development of J acksonian epilepsy, traumatic insanity, &c. The requisite 
operative procedures are dealt with in Chapter VI. 

‘ The after-treatment consists in keeping the patient as quiet as 
possible, and the administration of fluid diet. In some cases recurring 
symptoms pointed to the continued presence of bone fragments : these 
were usually indicated by signs of irritation, or often by local inflamma- 
tion, in the latter case infection taking the greatest share in the causation. 
Such cases needed secondary exploration, and the wonderful success 
of this operation, even when the wound was evidently infected, was 
perheips one of the most striking experiences of surgery in general.’ ^ 

^ A Civilian War Hospital. * 

* Makins, Surgical Experiences in South Africa. 
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Results. The prognosis in any given case depends on the degree 
of bone and brain injury, on the presence or absence of the bullet in the 
brain, and on the ‘ cleanliness ’ of the wound. In the American Civil 
War 6i-2 % of all fractures of the skull terminated fatally, in the Franco- 
Prussian War 51*3%, and in the South African War 33-1%. The 
'^decreased mortality in the last case was undoubtedly the result of im- 
proved methods of treatment. 

When the injury is inflicted at short range, the prognosis is undoubtedly 
less favourable. ‘ At short ranges, the cliaracters (d the wounds, and 
the severity of the symptoms, rendered the immediate prognosis uni- 
formly bad, a very great majority of the patients dying, and that at the 
end of a few hours or days ’ (Makins). 

The best results were obtained when the injury was received in the 
frontal region. The occipital region conies second. However, tlie most 
surprising recoveries were recorded, both with and without operative 
interference. 

The j)rognosis with regard to pistol-shots is absolutely bad. Plielps ^ 
records the following results in cases that came under his own obser- 
vation : — 

Death occurred at once or within the first hour in 15 cases. 

Death occurred within twelve hours in 7 cases. 

Death occurred within fifteen hours to forty days in 10 cases. 

Recovery in but 8 cases. 

The more remote results are exceedingly difficult to detcjrmine, for 
it is quite impossible to obtain an accurate record of the subsetiiu^nt 
history of those cases that recovered. With regard to the question of 
th(^ after-history Makins writes, ‘ I feel certain that a long roll of secondary 
troubles from the contraction of cicatricial tissue, irritation from distant 
remaining bone fragments, as well as mental troubles from actual brain 
destruction, await record in the near future.’ In the experience of the 
writer, this statement is fully justified. The hospital surgeon continually 
meets with cases exemplifying the more remote effects, varying from slight 
lesions associated merely with chronic headache to others showing consider- 
able deficiency in the vault of the skull with marked cortical degeneration. 

Some of these cases are still capable of being cured, others are hope- 
lessly inoperable. 

In the consideration of the more remote results, it must be remem- 
bered that the surgeon only meets with those cases that require advice 
or operative treatment. The more favourable cases are usually lost to 
view. Hence the difficulty in estimating with certainty the absolute 
results obtained after lesions of this nature. 

• ^ Traumatic Injuries of the Brain, p. 3S7. 
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OPERATIONS FOR TRAUMATIC EPILEPSY AND INSANITY : 

CLOSURE OF DEFECTS IN THE SKULL 

OPERATIONS FOR TRAUMATIC EPILEPSY, TRAUMATIC 
INSANITY, AND GENERAL PARALYSIS OF THE INSANE 

A GREAT difference of opinion exists with regard to the amenability 
of cases of traumatic epilepsy, insanity, &c., to surgical treatment. 
Some surgeons urge operative treatment and report enthusiastically on 
their results, others express their opinions in the gloomiest possible 
terms. These divergent views arc readily explained when it is considered 
that no absolute rules can be laid down as to the suitability of a case for 
operation, for the simple reason that no one can foretell with certainty 
the pathological conditions present. The symptoms may be due to the 
mere adherence of the scalp to the bone, to o-steosclerosis, to depres- 
sion of bone, matting of membranes, subdural haematpcele or cyst, and 
to scarring of the brain. Some of these conditions are capable of cure, 
others of alleviation. The enthusiasts may have been exceptionally 
careful in their selection of cases or unusually lucky in the pathological 
conditions found at the time of operation. However, in general it may 
be concluded that the surgeon, though very guarded in his prognosis, 
should generally be biased in favour of operative treatment, and should 
urge the same when both local and general conditions are favourable. 

Indications. A. in traumatlo epilepsy. According to the late 
Professor von Bergmann,^ the indications for operation are as follows ; — 

(i) Recent cases with inffequeiit attacks of epilepsy. 

(ii) Cases which have manifestations on the skull or scalp of previous 
injury. 

(iii) Cases which have s3miptoms described as Jacksonian in character. 

The suitability of a case for operative treatment hinges to a great 

extent on the presence or absence of cortical scarring and tract degeneration. 
If such changes are present, there can be but little expectation of ameli- 
orating the patient’s condition. In favourable cases, and especially 
in those that fulfil the indications laid down by von Bergmann, con^ 

* System of Surgery, vol. i. 
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siderable improvement may be attained by adopting operative measures, 
with now and again a complete cure. 

In grder to avoid disappointment, it should be explained to the 
patient, or patient’s friends, that one of the three following results may 
be anticipated : — 

1. A complete cure, for which it is necessary that favourable local 
conditions should be found, and that the patient should be so circum- 
stanced as to be enabled to take complete rest, physical and mental, for 
one year after the date of the operation. 

2. An alleviation of symptoms, the fits becoming less frequent and 
less severe, and the general mental and physical condition much improved. 

3. A temporary improvement only, the symptoms recurring at a later 
date, but the fits, &c., not more severe than before. 

B. In traumatic insanity, &c. Powell ^ pointed out that, in the 
very great majority of cases of traumatic insanity, the injury is com- 
paratively superficial, resulting in depression of the bone, pachy- 
meningitis, osteosclerosis, &c., and that only in a very few cases is the 
deeper cerebral tissue diseased. In 67 cases, 27 showed depressed bone, 
15 ostcopliytcs or splinters, 4 cysts, and 7 pachymeningitis. 

Duret draws attention to three main points : the great nervous sensi- 
bility of the dura mater, the absence of cerebral changes, and the almost 
instantaneous cure of some cases after trephining and removal of the 
irritating cause. 'He argues that the nervous phenomena in traumatic 
insanity are, in most cases, reflexly due to meningeal irritation. 

All available evidence tends to show that the opinions of Powell and 
Duret, with regard to the presence of an exciting cause, are correct, 
such conditions being found in a large proportion of cases. Operative 
treatment is indicated, therefore, in ixll cases where the history of the 
case or the local conditions suggest the possibility of some local patho- 
logical lesion. 

Operative measures to be successful must be carried out at an early 
stage of the trouble, before cortical degenerative changes have had time 
to occur. 

C. In general paralysis of the insane. Claye Shaw ^ writes : ‘ I am 
quite sure that a surgical operation should only be resorted to when other 
remedies have failed, but if it be granted that pressure exists in acute 
insanity, either of the excited or depressed type, and ordinary measures 
seem useless, it would appear that nothing is left but the operation.’ 
Some Continental surgeons are more insistent on the urgency of adopting 

' Traumatic Insanity, Oxford, 1893. 

• ® Sur les trauniatismes c 6 r 6 brales, 

• ® The Journal of Medical Science, October, 1894. 
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operative measures in tlie earlier stages of this disease. In the experience 
of the writer, the early results of operation are fairly favourable, but no 
permanent benefit has been obtained. 

In the operative treatment of traumatic epilepsy and insanity, the 
surgeon has evidence of external injury, the lession varying from a scalp- 
scar adherent to the bone to an extensive osseous deficiency. The 
operations suited to these conditions are described below. In the 
surgical treatment of general paralysis ‘ decompression ’ operations are 
indicated, for which reference sliould be made to p. 219. 

Operation. Though the operative details vary according to the 
circumstances of the case, the preliminary details are identical. The 
scalp is shaved and cleansed in the usual manner, the head enveloped 
in gauze, and the scalp-tourniquet applied (see p. 195). 

The formation of the scalp-flap. When the scalp is adherent to the 
bone, tlie incision, canned throughout down to the bone, is made in 
such a manner that the scalp-flap, when turned down to its base, will 
permit not only of the detachment of the scar but also of tlie complete 
exposure of the neighbouring portion of the skull. In the region where 
the scalp was adherent to the bone all fibrous tissue and thickened 
pericranium are carefully dissected away to allow of adequate inspection 
of the bone itself. 

When the scalp is adherent to dura or brain, as the result of the 
osseous deficiency, the edge of the knife should be directed towards 
the under aspect of the flap, and the flap Ctirefully i)eeled away from the 
region of the gap and from adherent membranes, <&c. 

The examination of the bone. Careful search is made for a fissured 
or depressed fracture or other evidence of osseous lesion. 

When no fracture is found, the question arises as to whether further 
measures are indicated or not. Although it cannot be denied that fits, &c., 
may arise merely as a result of the adherence of the scalp and bone, yet 
it is clearly cstablisiied that such cases arc exceedingly rare. As a 
general rule, therefore, the operator should trephine over the cortical 
area from which the trouble appears to emanate in order to exclude the 
possibility of the existence of depression of internal table, subdural 
lucmatoma, arachnoid cyst, &c. 

When a fissured fracture is found, the bone should be trephined where 
the line of fracture crosses that region of the brain from which the symp- 
toms appear to originate. 

When a depressed fracture is found, the trephine is applied in such 
a manner that the trephine circle just includes the outer segment of the 
depression. During the trephining, special care must be taken to avoid 
damage to the dura mater which is probably adherent to the under 
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aspect of the bone. After removal of tlie disk, tiie dura is stripped 
away from the bone and the depression rectified with tlie elevator and 
craniectomy forceps (see Fig. 125). In tlie event of failure to lever tlie 
depression outwards it will be necessaiy to cut away the whole of the 
.depressed bone. De Vilbiss’s forceps enable the operator to cut a 
narrow channel around the affected region, after which tiui isolated piece 
of bone can be readily removed. In any case, it is absolutely essential 
that a good view be obtained of the underlying dura. 

When there is osseous deficiency^ it will be found that the gap in the 
bone is filled up with dense fibrous tissue', adherent to the margins of 
the bone and possibly to both dura and brain as well. It is absolutely 
essential that this tissue should be removed, for all available evidence 
points to the fact that meningeal irritation is tlu', main cause of the fits, dtc. 

The removal of the fibrous tissue is best carried out by beginning at 
the most promising part of the gap, detaching the tissue adherent to some 
more prominent portion of b(me, and exposing tlie underlying dura mater. 
The dura is then separated from the bone in a direction away from 
the centre of the gap, and the craniectomy forceps applied till .sulllicicnt 
room has been obtained to allow of the introduction of .some blunt 
instrument and the insinuation thereof between the scar tissue and the 
dura mater. It now remains to remove the central mass of fibrous 
tissue, a simple procedure when it is not adherent to the dura or brain, 
and carried out as follows : The dura mater and scar tissue are .separated 
from one another, the scar ti.ssue .seized with pressure-forceps, lifted up, 
detached from the margins of the gap and remo\'ed. In tlie more com- 
plicated cases, where the scar tissue is adherent to the dura mater and 
brain, careful dissection is required. In most cases it is m^cessary to 
remove that part of the dura mater which is inchidt^d in the scar. The 
cerebral substance should be carefully protected (see below). 

The treatment of the dura mater. When tJie dura lias not been 
injured during the process of exposure, pulsating freely and presenting 
a normal appearance, preparations can be made to close in or protect 
the deficiency in the vault. 

When the dura bulges outwards, and when, in other respects, the 
indications point to an increase of intradural pressure, the membrane is 
incised crucially and further investigation carried out in the search for 
a subdural hiematoma, arachnoid cyst, or other lesion. A luematoma 
is washed out and drained; an arachnoid cyst is either shelled out entire 
or treated by excision of the parietal wall, with subsequent drainage. 

When the dura is thickened, matted, and adherent to the brain, it 
slfould be picked up at the least adherent part and carefully dissected 
away, exposing the loose rnesh-work of the pia-arachnoid region. The 
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surface of the brain being so brought into view, the use of the scalpel 
and dissecting forceps may be further required to remove all tags and 
shreds of matted tissues, this process being continued till a reasonably 
healthy region has been brought into view. 

The treatment of a cortical scar. There is no reason why the more, 
superficial portion of a cortical scar should not be freely removed, but, 
unfortunately, such removal is almost necessarily followed by the forma- 
tion of another scar, at least as extensive as the original fibroid condition. 
The removal of cortical scars has, therefore, justifiably fallen into dis- 
repute, and most surgeons content themselves with an exposure of the 
pia-arachnoid region, the actual cerebral substance being left untouched. 
All haemorrhage must be arrested, bleeding points being clamped or 
underrun and tied with fine catgut. The occurrence of hajmorrhage 
after the reposition of the scalp favours the formation of fresh adhesions. 

The prevention of fresh adhesions between the dura and the brain, 
and between the dura and the scalp. Many measures have been 
advocated. It has been recommended that some foreign substance should 
be inserted, such as fresh egg-albumen, gutta-percha, silver and gold foil, 
between the brain and the dura, the latter membrane being gently lifted up 
and the medium insinuated beneath. Experience sliows, however, that 
all these substances are comparatively useless, being either invaded or 
surrounded by granulation-tissue and, later on, absorbed or enclosed 
in dense fibrous tissue. English^ says, ‘It is useless to talk about the 
prevention of adhesions ; they will form in spite of anything that may 
be done.’ In suitable cases, however, the adhesion of the dura to the 
brain may be prevented by stitching that membrane to the pericranium. 

The prevention of adhesions between the dura and brain on the one 
hand and the scalp on the other, and the closure or protection of gaps in 
the skull, are subjects so intimately allied that they t\r^ necessarily con- 
sidered together. 

THE CLOSURE OR PROTECTION OF DEFECTS IN THE 

SKULL 

Indications. Operative measures for the closure or protection 
of gaps in the .skull are indicated in the following conditions : — 

(i) Large defcct.s, post-operative or traumatic. 

(ii) Small defects situated over exposed portions of the skull or over 

the more important regions of the brain. 

(iii) Both large and small defects associated with chronic fixed head- 

ache, insanity, Jacksonian epilepsy, &c. 

(iv) Certain congenital deficiencies in the vault. 

' Lancet, Fch. 27, 1904, p. 563. 
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Small defects, unless situated in exposed regions or associated with 
symptoms, require no active treatment. The gap becomes diminished in 
size bx the inward growth of the surrounding bone and by the develop- 
ment of fibrous tissue of such density that the underlying structures are 
^effectually protected. 

Methods. The methods that have been adopted for the closure 
or protection of gaps in the skull may be classified as follows : — 

(1) The formation of bone-flaps — 

Derived from the neighbouring portion of the skull. 

Derived from some other bone of the patient. 

Derived from the bones of a freshly-killed animal. 

(2) The interposition of plates of some foreign material between the 
scalp and the bone, or the insertion thereof into the osseous deficiency. 

Bone-flaps. 2he osteoplastic method of Koiiig and M idler } Two 
flaps are formed in the manner described below and the two interchanged 
in position. A i>-sliaped flap, comprising the whole thickness of the 
scalp, is turned down so as to expose the region of the deficiency. The 
incision is carried down to the bone throughout, and should lie about 
\ inch away from the margins of the gap. The flap is carefully 
dissected from underlying structures to which it may be adherent, and 
every precaution taken to avoid damage to those arteries that ent(jr 
along the base of the flap and which minister to its vitality. All bleeding 
points are clamped and tied. 

A second flap is framed from the scalp immediately to one side* of 
the first flap. This second flap corresponds in size and sliap(^ to the one 
already made, but differs in having its base pointing in the o])posite 
direction. It is also peculiar in that it consists of tlie whole thickness 
of the scalp, together with the external table of tlui skull. The scalpid 
is carried down to the bone, and the margins of the incision retracted 
in such a manner as to allow of the application of the hammer and chisel. 
The external table is cut through along the line of the scalp incision, 
and split away from the rest of the bone. I'he two flaps are then inter- 
changed in position and sewn down with salmon-gut sutures. 

The osteoplastic flap is by no means easy to frame, the external 
table tending to break up during the process of separation ; moreover, 
its formation is confined to those parts of the skull in which the two 
tables are separated by diploic tissue. The operation is, therefore, 
limited to the occipital, parietal, and frontal regions. The frontal region 
should, however, be generally excluded from participation in this mode 
of treatment on account of the deformity and scarring that necessarily 
tnsue. 

^ Centralbl. fur Cliirurgie, i8yo, pp. 65 and 497. 
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Many cases also have been recorded in which the raw surface of 
the bone-flap has contracted fresh adhesions to tlie underlying parts, 
thus defeating one of the main objects that the surgeon lias in view. 

In suitable cases, however, a good result may be anticipated. Asepsis 
is absolutely essential. 

Bonc~flaps derived from the bones of the patient, or from those of a' 
freshly-killed animaL A bone-graft may be cut from the tibia of the 
patient or from any suitable bone of a freshly-killed animal. The gap 
in the skull is first exposed, the margins refreshed, and the size and 
shape estimated. The bone-graft is then cut from the other bone, 
suited in every respect to the deficiency that is to be filled in, inserted 
into the gap, and sewn into position. The ultimate results obtained by 
this method are by no means satisfactory. They may be classified 
as follows : — 

(fl) The bone-graft may retain its vitality and completely close in 
the gap. 

(b) The graft may act as a foreign body, become invaded by granula- 
tion-tissue and be more or less completely absorbed. 

(c) In the event of the slightest failure in aseptic technique, suppura- 
tion occurs, and continues till the wound has been reopened and the graft 
removed. 

The attendant ditficulties and frequent failures in these auto- and 
hetero-transplantations of normal bone led to the utilization of decal- 
cified, calcined, and boiled bone-plates. Between these media there is 
but little to choose, for it is generally accepted that bone-grafts, of what- 
ever nature, usually act merely as a scaffolding medium for the formation 
of fibrous tissue. The absorption of decalcified bone-grafts results, 
according to Barth, from the absence of the calcium salts which are 
so essential to the life of the graft and the formation of new bone. Cal- 
cined and boiled grafts presumably owe their ultimate 'absorption to the 
fact that the bone-cells are destroyed in the process of graft preparation. 

Opinions arc correspondingly divergent as to the most suitable method 
of protecting or closing in the gap in the skull. Senn recommends cal- 
cined bone, Mertens and Westermann boiled bone, whilst Leedham- 
Green ^ advises the Konig-Muller flap in the first case, and, in tlie event 
of failure, boiled bone-grafts. 

Plates of some foreign material. Gold plates are expensive, and 
present no material advantage over the cheaper metal, silver. Aluminium 
is strong and light, but insufficiently malleable. Celluloid is strongly 
recommended by Fraenkel, Pringle,^ and others. Pringle uses plates 

‘ ‘ On the Closure of Traumatic Defects inthc Skull,* Brit, Med, Journ,, 1905, p. 819; 

■ ‘On Closure of Gaps in the Skull,’ Brit. Med. Journ., 1906, p. 246. 
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about inch thick, moulded slightly by immersion in hot water, and 
then inserted within the margins of the gap. He reports favourably on 
the results obtained. 

In those cases, however, in which the writer has deemed it necessary 
^^to close in or protect gaps in the skull, the following method lias been 
found to give satisfactory results : — 

The plates utilized are of pure annealed silver, inch in thick- 
ness (No. 2 Birmingham, Metal Gauge). The plates are light and of 
fair malleability. Supposing now that it is required to protect a 
deficiency in the vault — irregular in shape, round or oval, it matters 
not — the maximum antero-posterior and vertical diameters are measured 
before operation, and a piece of silver is cut out which is about i inch 
longer in both diameters. The convexity of the skull in the region 
of the gap is roughly estimated and the plate hammered into correspond- 
ing shape. This process is readily carried out by laying tlui plate on 
a heavy leaden base and hammering to the required curvature. The 
convexity is regulated by the site of application of the blows, the heavier 
being applied to the central or apical portion of the plate, the weaker to 
the periphery. A rough general convexity is so produced. The edges 
of the plate are smoothed with the file, and three or four holes bored 
through it to allow of the escape of any blood or ccTebro-spinal fluid 
that may collect beneath it after application. 

The plate is boiled and then applied as follows : The osseous defect 
is fully exposed by the formation of a scalp-flap (not including the 
pericranium) framed by means of an incision wliicli lies fully i inch 
distant from the margins of the osseous deficiency. The flap is turned 
down to a base which is situated not more than ^ inch below the lower 
border of the gap. The pericranium is stripped away towards the 
periphery. The plate is then applied so that it re.sts below against the 
base of the scalp-flap, lies throughout between the scalp and bone, and 
overlaps the margins of the gap by about inch. The pericranium 
is heaped up around and over the margins of the plate, and the scalp-flap 
replaced. The plate is maintained in position by the support received 
below from the base of the flap, marginally by the pericranium, and 
generally by the reposition of the scalp-flap. In the process of time, 
new bone is formed by the pericranium, this and the fibrous tissue 
developed along the line of the scalp incision fixing the plate accurately 
and firmly in position. 

In the majority of cases in which this method has been carried out 
the patients have not complained of any inconvenience, either from the 
•weight of the plate or from other cause. Needless to say, absolute 
’sterility of the field of operation and of all media is essential. In the 
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event of suppuration, however slight, it will become necessary to reopen 
the wound and remove the plate. 

Results. Of operations for traumatic epilepsy. The immediate 
results of operation are undoubtedly very satisfactory, but the more 
remote results are by no means so encouraging. For some weeks or 
months after the operation there is nearly always a decided improvement 
in the condition of the patient, but a subsequent relapse is frequently 
noticed. Of 12 cases that have come under the care of the writer 
a complete cure was obtained in 2, both these patients having been 
kept under observation for a considerable period of time. In 5 cases 
a definite improvement in the conditions was obtained, whilst in 5 
others there was no material change. 

The early benefit that results, and the subsequent relapse that so 
frequently obtains, suggest strongly that the recurrence of the trouble 
arises from the re-formation of adhesions. It is our technique that is 
at fault in the main. There is, however, every reason to believe that 
fairly satisfactory results may be obtained if suitable cases only are 
submitted to operation. Statements with regard to prognosis must 
always be of the most guarded nature. 

Of operations for traumatic insanity. In the 67 cases reported 
by Powell,^ death occurred in 5. In the 62 recoveries, tlie following 
results were obtained : — 

41 cases of mental recovery. 

12 cases of mental improvement (great). 

5 cases of mental improvement (slight). 

4 cases in which there was no change. 

’ The Treatment of Traumatic Insanity. 0.\ford, 1895. 



CHAPTER VII 

OPERATIONS FOR INTRACRANIAL SUPPURATION 

Illdica.tions. With regard to the desirability of operative 
treatment for pus pent up within the skull, no special indications arc 
required. Free drainage must be supplied at the earliest possible moment, 
granting, of course, that the general condition of the patient is com- 
patible with operative interference, and that the site of infection can 
be diagnosed with a reasonable degree of accuracy. It must, however, 
be pointed out that ev'en when the patient is almost moribund from the 
presence of a cerebral or cerebellar abscess, the evacuation of the pus 
not infrequently leads to the happiest results. Furthermor(^, when the 
localizing features arc but ill defined, much may be done to diminish the 
general increase in the intracranial pressure, thus allowing of time in which 
to perfect the diagnosis and adopt further measures. 

In other words, experience shows that but fc^w cases can be regarded 
as absolutely hopeless, however desperate they may appear to be. 

The majority of cases of intracranial suppuration that come under 
the care of the surgeon are either secondary to clironic middle-ear disease, 
or prolonged suppuration in tlie accessory sinusi^s of tlie nose. These are 
dealt with in Vol. IV. 

Only two varieties of cases of intracranial suppuration will be con- 
sidered in this section, those which are traumatic in origin and those 
which, though apparently secondary to aureil or nasal disease, are best 
treated by trephining and exploration of the brain. For instance, the 
surgeon often prefers to explore directly for a temporo-sphenoidal abscess, 
postponing the mastoid operation to a future date. Such a course 
presents certain obvious disadvantages, but it is one that is called for 
under certain circumstances. Firstly, when the general condition of the 
patient prohibits the prolonged procedures essential to the mastoid 
and similar operations ; and secondly, when the operator, from inadequate 
knowledge of the minute anatomy of the middle ear, prefers to avoid 
a search for the abscess cavity along the ‘ stalk of the abscess 

* Ballancc (Some Points in the Surgery of the Brain, p. 95) first pointed out that 
® most brain abscesses secondary to disease of the bones of the skull arc mushroom- 
* shaped, the narrow portion or stem being attached to the durii at the original site 
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Two further points require consideration with regard to the relative 
advantages of trephining without primary mastoid operation. 

Firstly, with regard to the adequacy of the drainage supplied. 
Macewen ^ points to the desirability of exploring and draining a temporo- 
sphenoidal abscess through the squamous bone, and lays stress on the 
incomplete nature of the drainage supplied after exploration through the 
tegmen tympani. Again, when the evacuation of a cerebellar abscess 
is under consideration, it would appear that more efficient drainage can 
be established when the operation is carried out through the lower 
cerebellar region than through the eroded posterior wall of the middle ear. 

Secondly, it should be noted that an unsuccessful attempt to find the 
abscess aftt?r exploration through the tegmen tympani, or other part 
of the petrous bone, carries with it an appreciable risk of meningeal and 
brain infection, insomuch as the exploration is conducted from the infected 
middle ear. Exploration through the ‘ clean ’ squamous and cerebellar 
regions presents no such disadvantages. 

Each case must be treated on its own merits, the surgeon being 
naturally disposed to adopt those measures with which he is most 
familiar. 

■ The following conditions require consideration : — 

1. Extra-dural suppuration. 

2. Meningitis. 

3. Abscess of the brain. 

4. Hernia cerebri. 

OPERATION FOR TRAUMATIC EXTRA DURAL SUPPURATION 

Operation. After the application of the scalp- tourniquet, a scalp- 
flap is framed and turned down, the incision being so planned as to 
fully expose the diseased area of bone. The subsequent measures vary 
according to the conditions present. 

Where no fracture is found, but where the appearance of the bone and 
pericranium suggests the possibility of an extra-dural focus of pus, the pin 
of the trephine is placed over the centre of the unhealthy bone, the disk 
of bone removed, and the pus allowed to escape. With the aid of the 
dural separator the extent of the collection is estimated, and the opening 
in the skull enlarged with the craniectomy forceps in the required direc- 
tion. It is essential that adequate drainage should be supplied. The 
pus should be wiped away with the sponge and gauze, and no irrigation 

of infection. The stalked form of abscess is ‘ quite comparable, as to its mode of 
formation, to a superficial cervical abscess connected by a narrow track to a focus 
of disease beneath the deep fascia '. 

' Pyogenic Diseases of the Brain and Spinal Cord, p. 313. 
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used. It has been recommended that the dura mater should then be 
lightly scraped with Volkmann’s spoon. Such measures are, however, 
to be;, condemned, insomuch as the sodden dura may be injured and the 
patient thereby exposed to the risk of a general meningeal infection. After 
thorough exposure and cleansing, the abscess cavity is ])lugged lightly 
with narrow strips of g^iuze, the ends of whicli arc brought out at the 
most convenient and dei)endent part of the scalp-flaj). 

In the event of the surrounding bone presenting an unhealthy appear- 
ance, the external table and diploic tissue must be freely removed. The 
external table can be cut away with the hammer and chisel, with the 
trephine, or with rose-headed burrs and drills. If the condition of the 
patient allows of the requisite prolongation of the operation, the trephine 
.should be used, the external table of the skull being cut away till a 
region is attained where the bone appears normal. The diploic ti.ssue 
is scraped away with Volkmann’s .spoon, and the expos(*d internal 
table sponged with undiluted carbolic acid, every precaution being taken 
to protect the dura mater from contact with the acid. The whole region 
is then sponged over with a weak antiseptic solution and lightly packed 
with gauze. 

If a fissured fracture be found, the pin of the trephine is applied 
where the line of fracture crosses the central part of the unhealthy 
bone. 

If the skull be depressed or comminuted, the fragments are elevated 
or removed, with or without trephining, and the abscess treated as 
described above. 


OPERATIONS FOR MENINGITIS 

Anatomical considerations and pathological experience evidence the 
futility of operative measures when the infection is wide.spread. It Inas 
been proposed that, even under such adverse circumstances, a counter- 
opening .should be made, either opposite to the .site of primary injury 
or in the cerebellar region, irrigation being then carried out between the 
two holes. Such measures arc, however, unwarrantable and impracti- 
cable — unwarrantable because the irrigation must inevitably infect the 
whole of the subdural space intervening between the two holes, im- 
practicable because the outward bulging of the brain in the region of 
the trephine holes effectually prohibits all such measures. 

The surgeon has, therefore, in the operative treatment of meningitis, 
two main objects in view : 

{a) To lessen the risk of a general infection by early exploration 
in all doubtful cases. 

(6) To establish adequate drainage. 
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These two objects being fulfilled., some further aid may be obtained 
by lumbar puncture and by serum-therapeutic treatment. 

With regard to the necessary operative measures, reference sjiould 
be made to the section dealing with the operative treatment of fractures 
of the skull. 


OPERATIONS FOR ABSCESS OF THE BRAIN 

Acute traumatic abscess. An acute abscess arising from direct 
infection from a compound fracture of the vault usually develops within 
two weeks of the accident, being, in fact, more after the nature of a 
meningo-cortical abscess than a brain abscess proper. Now and again, 
cases are reported in which the purulent collection was late in develop- 
ment, firmly cncapsuled, and situated deep in the white substance of 
the brain. Such cases are very rare. 

The measures that can be adopted for the evacuation of a meningo- 
cortical abscess vary according to the condition of the overlying bone. 

Where no fracture is found, the bone is trephined over the region from 
which the trouble appears to emanate, and the dura investigated. If that 
membrane be already lacerated by depressed fragments of internal table, 
an enlargement of the rent with blunt-pointed scissors will suffice to 
fully expose the abscess. Under other circumstances, the bulging mem- 
brane is freely incised and the abscess laid bare. Should it be found 
that free drainage cannot be .supplied through the trephine hole, the 
bone must be cut away in the required direction and the dural incision 
prolonged accoidingly. The pus is sponged away and the cavity liglitly 
packed with gauze. Irrigation is contra-indicated on account of the 
attendant risk of meningeal infection. 

Where a fissured fracture is found, the skull is trephined where the 
fracture crosses the region from which the trouble appears to arise. 

Where a comminuted fracture is found, the fragments of bone are elevated 
and removed until sufficient exposure of the dura mater has been obtained. 

Temporo-sphenoidal abscess. After the usual preparatory treatment, 
a point is cho.sen on the surface of the scalp which lies between 
and 2 inches above the centre of the external auditory meatus. 
This point may be recognized on the bone by introducing a bradawl 
through the scalp in such a manner as to indent the external table. 
A suitable scalp-flap is turned down and the trephine applied. The 
trephine should present a diameter of not less than i inch. In the 
squamous region of the skull the two tables are in practical apposition, 
and every precaution must therefore be taken to avoid damage both 
to the posterior branch of the middle meningeal artery, which ramifies 
in the immediate neighbourhood, and to the bulging dura mater. After 
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the removal of the disk of bone, the dura is inspected ; absence of pulsa- 
tion, marked outward bulging, and loss of lustre indicate the probable 
adjacency of the abscess cavity. The membrane is crucially incised, 
any meningeal vessels that cross the proposed line of dural section being 
first ligatured or underrun on cither side of that line. The scalpel is 
applied lightly to the dura, and, as soon as the pia-arachnoid is exposed, 
the section completed with the blunt-pointed scissors. By adopting 
these precautions there is but little chance of causing troublesome com- 
plication by damaging superficial cerebral veins. 

The four dural flaps are turned aside and the cortex exposed. At 
the very apex of the bulging brain, and avoiding all visible vessels, a large 
trochar and canula or Horsley’s pus cvacuator (see Fig. 135) is intro- 
duced and passed for not more than inches, in a direction slightly 
forwards and inwards, parallel to the 
tegmen tympani. The blades of the 
evacuator must be opened ‘once for each 
quarter of an inch of brain substance 
penetrated ’ (Macewen). If the trochar 
and canula be used, similar precautions 
must be taken. In the event of failure 
to find the abscess at the first attempt, 
the evacuator is withdrawn, introduced 
at the same site as before, but passed in 
other directions, directly inwards, for- 
wards, and backwards, in each case for ^ 35 - HoKsuiv’sPus 
not more than li inches. 

By wide separation of the blades of 
the evacuator the pus is allowed to escape, to be immediately sponged 
away by the assistant. Irrigation of the cavity should never be carried 
out, the process being exceedingly difficult to accomplish effectually, on 
account of the narrowness of the track wliich leads from the abscess 
cavity to the surface of the brain, whilst there is furthermore considerable 
risk of infecting the surrounding meningeal territory. 

Before the withdrawal of the evacuator a drainage tube is inserted, 
projecting into the abscess cavity, and brought out through the scalp- 
flap. The tube may be shortened daily, to be withdrawn finally after 
four days or more, according to the progress of the case. 

Before dealing with cerebellar abscess, it will be necessary to allude 
to certain points in the operative technique peculiar to the treatment 
of chronic abscesses (encapsulcd). Abscesses of this nature may occur 
in any part of the brain, and the surgeon must be prepared to deal with 
the same. 




254 


CRANIO-CEREBRAL OPERATIONS 


Chronic encapsuled abscess. Both thetrochar and canula and 
Horsley’s pus evacuator have a great tendency to merely impinge against 
and push aside the dense wall of a chronic abscess without penetrating 
it. If, from the nature of the case, it be suspected that the abscess is of 
the chronic type, it should be explored for and treated after the following 
manner : After exposure of the brain, a small blunt probe is introduced 
in the direction of the abscess and the brain probed until the resistance 
of the abscess-wall is encountered. A grooved director is passed along 
the probe and the latter instrument withdrawn. By gentle side-to-side 
movements the passage through the brain is enlarged until a view can 
be obtained of the abscess-wall. A head-lamp will be found of great 
assistance. The margins of incision into the brain are held aside with 
small retractors, and the wall of the abscess incised with tenotomy knife 
or small scalpel. It is now possible to introduce a drainage tube. In the 
experience of the writer, however, it has been found that such procedures 
seldom lead to a satisfactory result, the tube being extruded and the 
abscess filling up again. For instance, a case of frontal abscess was 
twice incised and drained before it was realized that a cure could not 
be brought about in this ’manner. Wherever possible, therefore, the 
abscess should be completely removed. The margins of the incision 
through the wall of the abscess are seized with narrow-bladed clamps, 
gentle traction applied, and the surrounding brain substance carefully 
peeled away with the handle of the scalpel or periosteal elevator. As 
a rule, there is no great difficulty in carrying out this proceeding, and the 
haemorrhage is seldom severe. After complete removal of the abscess- 
wall a drainage tube is introduced and the cavity lightly packed with 
gauze. The packing is allowed to remain for twenty-four to thirty-six 
hours, after which it is withdrawn and the space again lightly plugged. 
The repacking is continued till the cavity is practically o^bliterated. The 
closure often takes place with astonishing rapidity, and results from 
the falling together of the surrounding brain, from the formation of 
fibrous tissue, and the dragging in of the overlying scalp. 

Cerebellar abscess. The abscess usually occupies the antero- 
external aspect of the lateral lobe of the cerebellum. It can be drained 
with advantage below the level of the lateral sinus and behind the posterior 
border of the mastoid process. A scalp-flap is framed as follows : The skin 
incision extends from the middle line, i inch below the external occipital 
protuberance, along the superior curved line of the occipital bone, to the 
upper and posterior part of the mastoid process, and then, in a downward 
direction, to the apex of that process. The incision is carried throughout 
down to the bone, and the cutanco-muscular flap detached with the 
scalpel and periosteal elevator. The flap must be carried down as 
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rapidly as possible, for the haemorrhage is severe. The bleeding not only 
occurs from divided occipital vessels but also from tht^ mastoid emissary 
vein.^ Bleeding from the former source is controlled by clamps, tliat 
from the latter by introducing a small blunt probe into the foramen and 
working it round so as to destroy the lining membrane and so indiu'e 
coagulation. More i)ermanent occlusion can b(‘ brought al)out by block- 
ing the foramen with a small piece of catgut, well rammed home. 

The trephine is applied so that the circle falls immediately short of 
the lateral sinus above and the posterior border of the mastoid j)rocess 
in front. The trepliine should be manipulated in the direction depicted 
in Fig. 137. It is necessary to remember that tlui wall of the cerebellar 
fossa is very thin. After the removal of the disk of bone, the* gap may 
require to be enlarged with tlie cranu^ctomy forceps. Th(^ dura is incised 
after the manner described in the operations for temporo-sphenoidal 
abscess, and the search for the abscess carried out with the same general 
precautions. 

In this case, however, the evacuator is passed in the forward and 
inward direction towards the posterior border of the petrous bone. The 
abscess should be reached within inches from the opening in the .skull. 
Before the removal of the evacuator a drainagtj tube is inserted, and the 
cavity drained as described previously. 

Ballancc ^ has recently pointed out that cerebellar absc'.esses are 
occasionally of a bilid nature, two cavities being superimposed and 
communicating with one another by means of a narrow channel. Any 
failure at symptomatic relief after drainage of a cerebt'llar abscess .slu)uld 
suggest the possibility of the presence of sucli a condition. 

Frontal abscess. Abscesses of the frontal lobe ar(i most commonly 
secondary to disease of the frontal sinus. The abscess is, however, 
usually situated .so far back in tlie frontal lobe and connected with th(^ 
source of the trouble by so long a track or stalk of infection that con- 
siderable difficulty may be experienced in attempti^d drainages from the 
frontal or nasal regions ; mon^ovcjr, all operations carried out from the 
frontal region result in great deformity. The larger abscessi^s also give 
rise to such localizing symptoms, by reason of the backward pressure 
exercised on the corona radiata from the motor region, that the operator 
is frequently induced to approach the abscess cavity from the temporo- 
frontal region. In this situation the bone is tliin, the operation can be 
conducted through the fibres of the temporal muscle, excellent drainage 
can be .supplied, and no corrspicuous scar results. 

For a general description of the intermusculo-temporal operation 
the reader is referred to p.220. In this case the operation is carried out 
^ Some Points in the Surgery of the Brain, 
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after the same general principles, with the exception that the field of 
operation is shifted further forwards. The skin incision starts at the 
external angular frontal process, curves along the temporal crests and 
terminates in front of the car. The temporal fascia and muscle are 
divided by an incision which is carried down to the bone and which 
passes in a direction obliquely downwards and backwards, so as to expose 
the front part of the temporo-f rental region. The bone is trephined 
and the search for the abscess carried out after the manner described 
in dealing with temporo-sphenoidal abscesses. 

Difficulties and dangers. Faihire to find the abscess is usually 
due to one of the following causes • 

{a) The abscess may be missed if the localizing features are mis- 
leading, if the abscess be small, and if the exploring instrument be passed 
in the wrong direction or to an insufficient deptli. 

(b) The abscess may be traversed but not tapped if unsuitable explor- 
ing instruments are used , — im aspirating syringe, for instance, through 
which the thick pus is unable to escape. Even when suitable instru- 
ments are used the attempt to evacuate the abscess may fail if the operator 
does not carry out what may be called a ‘ system of progressive explora- 
tion ’, that is to say, the periodical opening of the blades of thcj cvacuator 
(see p. 253). 

(c) The abscess may be encountered but not penetrated if the surgeon 
has to deal with a chronic abscess, the wall of which is merely pushed 
aside by the advancing instrument. Such an occurrence may bo pre- 
vented by carrying out the procedures advocated in the section dealing 
with the operative treatment of such conditions (see p. 254). 

Leakage into the neighbouring fia-arachnoid is a complication that is 
fortunately of infrequent occurrence, mainly owing to tlie fact that the 
general increase of intracranial pressure so causes the J^rain to bulge 
outwardly against the trephine hole that the subdural and subarachnoid 
spaces are practically cut off from the field of operation. Furthermore, 
in some cases, and especially when the abscess is situated near the 
surface of the brain, adhesions have formed between the membranes, 
cementing them together and affording an efficient barrier to meningeal 
infection. 

Osteomyelitis of the diploic tissue can generally be prevented by pro- 
viding efficient drainage, by protecting the exposed bone with strips of 
gauze, and by touching up the exposed diploic tissue with undiluted 
carbolic acid. 

Perforation of the ventricular space may occur under two conditions ; 

(1) when the abscess is associated with internal hydrocephalus, and 

(2) when the exploring instrument is introduced too far. The latter 
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complication can be prevented by carrying out the regulations laid down 
in the section dealing with temporo-sphenoidal abscess. 

Hej^morrhage is seldom serious if the dura mater be incised in such 
a manner as to avoid injury to meningeeil arteries, and if the cvacuator 
be introduced so as to avoid the superficial cerebral veins. Haemorrhage 
is most likely to result during the complete removal of a chronic abscess. 
In such cases every precaution must be taken to keeji close to the wall 
of the abscess. 

Respiratory failure is by no means an unusual feature in trephining, 
especially under two conditions : (i) when there is a marked increase in 
intracranial pressure, (2) when the operation is conducted in the cerebellar 
region. Respiratory failure should act merely as an incentive to the 
surgeon to complete the trephining as soon as possible and so relieve the 
compression of tlie brain. In the more serious cases, artificial respiration 
may be necessitated. 

Results of operations upon brain abscess. It has 

only been recognized recently that an uncomplicated brain abscess — not 
associated with lateral sinus thrombosis and the like— offers by no means 
an unfavourable prognosis. Sir William Macewen,’ to whom so much is 
due in the advancement of cerebral surgery, states that ‘an uncomplicated 
cerebral abscess, whose position is clearly localized, if surgical measures 
are adopted for its relief at a sufficiently early period, is one of the most 
hopeful of all cerebral affections’. The saim^ authority writes, ‘After 
evacuation of the abscess, not only is the patient likely to recover, but 
in many cases it leaves no perceptible bodily or mental changes.’ 

The following statistical table, culled from Macewen’s j)ublishcd 
reports, will demonstrate sufficiently the results that can be obtained 
by early operative treatment : — 


Extra-dural abscess 
Leptomeningitis 
Brain abscess — 
Meningo-cortical . 
Temporo-sphenoidal 
Frontal 
Parietal 
Cerebellar 


Cases. Operated on. Cttrcd. Died. 

5 5 

12 O o 0 (all without operation) 


4 

lO 

2 

I 

8 


4 

0 

1 
i 

4 


4 

H 

I 

I 

4 


2 (one without operation) 
I (without operation) 
o 

4 (two without operation) 


Ropke,^ cited by von Bergmann, collected 142 cases of cerebral abscess, 
59 of which recovered after operation, and of these over 40 % were per- 
manently cured. 

• ‘ Pyogenic Diseases of the Brain and Spinal Cord. 

• * System of Surgery, vol. i, p. 281. 
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Delvoie,^ also quoted by von Bergmann, reports 21 cases of superficial 
cerebral abscess, acute in nature, with 15 recoveries, and 35 cases of deep 
and chronic abscess with 19 recoveries. 

Ballancc ® collected 26 cases of cerebellar abscess, all of which were 
submitted to operation, with recovery in 10 and death in 16. 

OPERATIONS FOR HERNIA CEREBRI 

The protrusion of the brain through a gap in the osseous vault is the 
direct result of an increased intracranial pressure. To obtain some 
degree of protrusion is a result desired by the surgeon in the ‘ decom- 
pression ’ operations carried out for an irremovable brain tumour (see 
p. 268). A hernial protrusion also occasionally occurs in traumatic 
affections as the result of haemorrhage within the skull with its attendant 
cedema and softening of the brain. Sepsis is, however, by far the most 
common cause of hernia cerebri, so much so that hernia cerebri is often 
regarded as implying necessarily a septic condition. Two main causes 
may be cited for such conditions — abscess of the brain and local or general 
infection of the brain, the latter state usually arising in connexion with 
a compound fracture of the vault. In the former case, the abscess 
must be found and drained, when the protrusion will subside under favour- 
able local and general conditions. In the latter case, desperate measures 
may be adopted by cutting away the protrusion, in the hope that part 
of the disease may be removed. Such a course is justifiable, and, indeed, 
called for, when nothing can be done to treat the cause and when the 
protruded portion of the brain does not include such cortical regions as 
are responsible for the more important functions, e.g, the motor area. 

* System of Surgery, vol. i, p. 281. 

® Cerebellar Abscess secondary to Middle-car Disease, 



. CHAPTER VIII 

OPERATIONS FOR TUMOURS OF THE BRAIN 

Indications. The indications for operation may be arranged 
in two groups : 

Those for radical operation aiming at the removal of the tumour. 

Those for palliative operation aiming at the relief of pressure. 

For the radical operation. According to Risien Russell,^ the following 
are the main indications : — 

(i) Cases in which the tumours can be accurately located. 

(ii) Cases in which the tumour is situated in an accessible region. 
The more favourable sites are the surface of the cerebrum, the lateral 
lobe of the cerebellum, and the ‘ lateral recess ’ (cerebello-pontine angle). 

(iii) Cases in which there is reason to believe that the tumour is single 
and of such a nature that it can be removed from its bed. When the 
nature of the tumour is doubtful, anti-syphilitic remedies are usually 
and appropriately used. How long such remedies are to be continued 
is quite another matter. Sir Victor Horsley,^ in 1890, at the International 
Congress, urged that a definite probationary period should be agreed 
upon, and suggested that, in an elementary case where no urgent symp- 
toms like optic neuritis existed, surgical treatment should be employed 
after thorough medication had been applied for about six to eight weeks 
without appreciable benefit. No conclusion was arrived at. Allen Starr 
concludes that the surgeon should be invited to consultation in the case 
after three months of unsuccessful medicinal treatment. Risien Russell 
points out that, in some cases of gummatous disease, the administration 
of anti-syphilitic remedies exercises no result worth speaking of, and, 
whilst objecting to any time-limit, urges the importance of surgical inter- 
vention, each case being judged on its own merits. 

(iv) Cases in which there is reason to believe that the removal of the 
tumour will not greatly imperil the patient’s life, and furthermore will 
not result secondarily in the development of paralysis, aphasia, &c. 

For the palliative operation. The following are the main indications 
for operation : — 

(i) To prolong life. 

• * Bvit, Med, Journ,, October 26, 1907. 

• * Ibid, August 25, 1906. 
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(ii) To alleviate severe and persistent headache, vomiting, &c. 

(iii) To stop the fits. 

(iv) To save the siglit. 

(v) And, in general, to benefit the patient by reducing the intra- 
cranial pressure, even though it may be quite impossible to remove or 
oven locate the tumour. 

Of all the considerations enumerated above for which palliative 
measures are indicated there is no symptom which more urgently demands 
operation than optic neuritis. This question of sight-saving may be 
accepted as a basis on which to gauge the value of palliative measures 
in general, insomuch as the indications are equally referable to those 
other s5unptoms which result from the increase in the intracranial pressure. 

It is obvious that no mere ‘ decompression ’ operation is advisable 
when the optic inflammation has progressed to atrophy, and even in the 
earlier conditions of the inflammation the cases must be carefully chosen. 

Risicn Russell ^ draws attention to the importance of differentiating 
between those cases of optic neuritis which result from toxic tumour 
products and those which are directly resultant upon the increase of 
intracranial pressure. In the former case trephining, without removal 
of the tumour, can give rise to no beneficial results. The difficulty con- 
sists in making this differential diagnosis, always a matter of considerable 
difficulty and usually impossible. 

Herbert Bruce * admirably clinches this matter in tlie following words : 
‘ As to the prediction of improvement of vision after trephining, every- 
thing depends on the condition of the disks. Yellowish white patches 
of exudate or white atrophic clianges, especially when associated with 
macular changes, all indicate that the secondary changes in the disks 
will be permanent. In proportion to this develoi^ment will the vision 
be impaired, whilst when the loss of vision has been^ dependent on the 
swelling of the disks, then not only is the sight saved but largely im- 
proved. In other words, one might say, therefore, that when the neuritis 
has not progressed on to atrophy the sight would be saved.’ 

RADICAL OPERATIONS FOR CEREBRAL TUMOUR 

Operation. After the usual preparatory treatment and after 
the exposure of the dura mater, either by craniectomy or by craniotomy 
(see Chapter II), the question arises as to whether the exposure and 
removal of the tumour is to be proceeded with at once, or whether it is 
advisable to postpone further treatment till the patient shall have 

* Brit. Med. Journ., October 26, 1907. < 

’ Annals of Surgery, 1907, p. 543. 
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recovered from the shock attendant upon the dural exposure. The two- 
stage operation, first recommended by Horsley, is insisted on by some 
surgedns for all operations performed with the object of tumour removal. 
By others it is maintained that it is preferable to carry out the operation 
• in one stage, on the ground that two aniesthetics and two operations 
present a greater risk to the patient’s life. Possibly, when the con- 
ditions are altogether favourable, it is advisable to comi)lete the operation 
in one stage, but, as the sliock and loss of blood entailed during the first 
stage is considerable, as the operator cannot possibly foresee with cer- 
tainty what lies beneath the dura mater, and as considerable time must 
elapse and considerable ha;morrhage result during the further procedures 
necessary in the reflection of the dura mater and the removal of the tumour, 
it follows that it is almost always advisable to conduct the operation 
in two stages. The second operation can be undertaken a few days 
later. 

Examination of the dura mater. Considerable help may be obtained 
by examination of the dura, both with regard to the localization of the 
tumour and investigation as to its nature. Pulsation may be abolished 
or diminished, and the membrane may bulge outwards in a degree pro- 
portionate to the size and site of the tumour. The membrane overlying 
a tumour may be oedematous or adherent ; in colour, it may be anaemic 
from the pressure exercised upon it, reddened from increased vascularity, 
grey-brown from the immediate presence of a malignant tumour, plum- 
coloured from the adjacency of a subdural luematoma, or opaque from 
the presence of a subarachnoid cyst, &c. 

Some evidence as to the nature of the tumour may also be obtained 
by palpation — fluctuation suggesting cyst-formation or litxmorrhage, 
‘ solidity ’ pointing to the existence of a solid tumour. 

Opening the dura mater. No definite rule can be laid down as to the 
manner in which the dura should bo opened. Two metliods arc adopted 
— tlie crucial incision and the flaj) formation, each of which presents 
advantages. A crucial incision should generally be adopted. All menin- 
geal vessels must be tied on either side of the jmjposed line of incision, 
preferably by means of a fully-curved needle, threaded with fine silk or 
catgut, passed in such a manner as to avoid puncture of the pia-arachnoid, 
and witliout injury to the superficial cerebral veins. The dural incision 
must always fall short of the margins of the deficiency in the skull by at 
least 5 incli, in order that accurate approximation may be secured after 
the removal of the tumour, if such a procedure should be necessary. 

An incision is made with a sharp scalpel over the central part of the 
•bulging membrane, and deepened till the pia-arachnoid is exposed. The 
’margins of the dura are then lifted up with fine-toothed forceps, and 
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the incision completed with the blunt-pointed scissors. If the brain bulges 
outwards to such a degree that the ready division of the membrane is 
impeded, a director is introduced beneath the dura and the membrane 
slit up with the knife. 

The dural flaps are then turned outwards and the brain inspected. 

Examination of the brain. If the tumour be not visible, further 
investigation may be carried out by palpation, digital and instrumental 
exploration, electrical stimukition, and morcellemcnt. 

Palpation may reveal the presence of a cystic or solid tumour. 

Digital and instrumental exploration may be carried out when the 
surgeon has to deal with a subcortical tumour. This method, however, 
is not to be undertaken without adopting every precaution to avoid 
unnecessary damage to the brain substance. The exploration should 
invariably be preceded by incision with the brain-knife or scalpel, intro- 
duced in such a manner as to avoid injury to superficial cerebral vessels, 
and directed at right angles to the surface of the brain so as to cause the 
least possible injury to the corona radiata, &c. The margins of the incision 
arc held aside with retractors and the finger gently inserted to find out 
whether the tumour is removable, further assistance being obtained by 
the introduction of a flat spatula or periosteal elevator. 

Electrical stimulation may be used to see whether the brain exposed 
by the operation corresponds to the symptoms evinced by the patient. 
It has been stated that absence of response to the stimulation suggests 
strongly the presence of a regional subcortical tumour. With regard 
to the actual technique of electrical stimulation, Cushing^ writes as 
follows : ‘ In the electrical stimulation use a long glass unipolar electrode, 
carrying a fine platinum core coiled into a spind at the end, according 
to Sherrington’s plan, in order to obviate the puncture of the pia-arach- 
noid. The other pole is attached to an extremity, preferably on the 
homo-lateral side. The current should be just strong enough to contract 
exposed muscle ; some of the fibres of the temporal muscle are generally 
available for the purpose. If there is abundance of fluid in the sub- 
arachnoid space, it must be evacuated by pricking the membrane as it 
spans the sulci of the brain. No motor cortex, unless there is complete 
degeneration of the pyramidal tracts, fails to give response if these pre- 
cautions are observed.’ 

Morcellemcnt, the piecemeal removal of brain substance lying 
superficial to a tumour, has been recommended for the exposure and 
removal of cerebellar tumours, especially for such as occupy the cerebello- 
pontine angle. Under such conditions, morcellement of the outer and 
more superficial portion of the lateral lobe is a perfectly justifiable pro- 
^ Keen's Surgery, vol. iii, chap, xxxvi. 
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cedure. It is a method, however, that slioiild never be undertaken 
unless considered absolutely necessary. 

EKtirpation of the tiimonr. The proj)ortion of brain tumours which 
arc surgically removable is small, probably not more than 20 %. Even 
when the tumour is fully exposed, considerable experience is needed in 
determining whether an attempt should be made to remove the tumour 
or not. 

If the tumour be extensive and ill-defined, no attempt should be 
made to remove it, the surgeon remaining content with having carried 
out the second desideratum with regard to intracranial tumours in general, 
namely, the relief of intracranial pressure with consequent alleviation 
of symptoms. 

If, on the other hand, the tumour be circumscribed, whether meningeal, 
cortical, or subcortical, it may be shelled out of its bed with greater 
or lesser ease according to its dimensions, nature, and site. The shelling- 
out process is carried out with the aid of scoop or ordinary teasi)oon. 
Rapidity of manipulation is essential. Hiemorrhage may be arrested 
by plugging the cavity with strips of gauze. 

If highly vascular and surrounded by dilated vessels, with prospect 
therefore of severe luemorrhage, tlie larger vessels should be underrun 
and ligatured on either side of the proposed line of enucleation. No 
attempt should be made to clamp the vessels, the fragility of the parts 
defeating all such measures. In some few cases, it has been found 
necessary to surround the tumour with a series of ligatures, perhaps 
interlocked, passed deeply into the substance of the brain. In cases of 
this nature, the greatest circumspection is needed in determining whether 
the local conditions warrant an attempt at removal of tlu; tumour. 

If a cyst be found, two courses are available : a small cyst may be 
removed entire ; a large one can usually be cured by free removal of the 
parietal wall, and by supplying adequate drainage. 

Closure of the dura and reposition of the flap. When the tumour is 
readily exposed, and equally readily removed, without luemorrhage, 
the dural incision may be closed up, and the scalj) or osteo])lastic tlap 
replaced. In most cases, however, it will be found necessary to insert 
a drainage tube. After exposure by craniectomy, the tube can be 
brought out by means of an incision through tlie most dependent part 
of the flap, whilst, in the case of craniotomy, one of the trephine lioles, 
or other suitable part, can be utilized. 

Considerable difficulty may be experienced in securing accurate 
approximation of the dural flap. Assistance may be obtained by eleva- 
•tion of the head, and by restraining the bulging cortex with ‘ two narrow 
*spatul0e, passed beneath the dura. The two spatuke arc separated like 
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a pair of scissors during the suturing process, and brought together 
when withdrawn ’ (Bryant). 

Some divergence of opinion exists with regard to those cases in -which 
the tumour is not found, or, if found, is not capable of removal. The 
operation has presumably been carried out with the primary object of 
tumour removal, and, if such a course be impossible, the surgeon must 
rest content with an operation which lowers the intracranial pressure 
and alleviates proportionately the symptoms resulting therefrom. Under 
such circumstances, no attempt is made to approximate the dural flaps, 
the hernial protrusion of the brain being restrained by the scalp-flap 
and by carefully applied bandage-pressure. If the tumour lias been 
exposed by means of an osteoplastic flap, it is usually advisable that 
the bone should be dissected away from the scalp in order to allow of the 
required lowering of intracranial pressure. 

RADICAL OPERATIONS FOR CEREBELLAR TUMOURS 

The cerebellum can be exposed either by craniectomy or craniotomy. 
It has been stated previously that the formation of the osteoplastic 
flap is generally contra-indicated in cerebellar operations, mainly owing 
to the restriction of the field of operation. Craniectomy may be regarded 
as the operation of choice. 

The line of the scalp incision and the site of trephining are the same 
as when operating for a cerebellar abscess (see Chapter V). After the 
removal of the disk of bone, the gap is enlarged upwards till the lateral 
sinus is exposed, forwards to the posterior border of the mastoid process, 
downwards to the immediate neighbourhood of the foramen magnum, 
and inwards to near the middle line. This completes the first stage of 
the operation. In the treatment of cerebellar tumours, the opening 
of the dura and the search for the tumour should alv^ays be postponed 
for a few days, unless the general condition of the patient is such that 
immediate relief of intracranial pressure is demanded. After the com- 
pletion of the first stage the sCalp-flap is replaced and fixed in position with 
a few sutures. At the second stage, the dura is incised and turned down 
as a flap, the convexity of which falls short of the line of the lateral sinus. 
All meningeal vessels that cross the proposed line of dural section are 
first underrun and ligatured. 

The cerebellar substance is examined by palpation, inspection, and 
exploration in the manner described when dealing with tumours of the 
cerebrum. Greater difficulty is experienced, however, when the operator 
has to deal with a cerebellar tumour on account of the restriction of the 
field of operation, the outward bulging tendency of the brain substance, 
and the danger of sudden respiratory failure from medullary pressure. 
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Fig. 136. Unilateral Exposure of the J.ekt Half ok the Cerebellum 
BY Craniectomy. The scalp-flap has been turned down and is fully retracted. 
The cerebellum has been exposed by means of a crescentic durnl fla]). 



Fig. 137. Bilateral Exposure of the Cerebellum by Craniectomy. The 
• eft half of the ccrcbcllam has been exposed. The trephine is being applied over 
the right cerebellar region. Note the position of the trephine and the direction m 
*which it is being applied. 
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The greatest delicacy of manipulation is required, and every precaution 
must be taken to avoid unnecessary damage to the soft cerebellar 
substance. n 

When tlie tumour is situated in the region of the cerebello-pontine 
angle, a somewhat favourite site for tumour formation, ‘ lateral displace- 
ment ’ of the cerebellum towards the middle line will aid in the exposure 
thereof. A flat retractor, bent to the suitable curve, is introduced 
between the dura and the cerebellum, and the lateral lobe of the ccrc- 



Fig. 138. Bilateral Exposure of the Cerebellum by Craniectomy. The 
walls of both cerebellar fossae have been cut away, exposing the bulging dura mater. 
The Gigli saw is in position for removal of the bridge of bone intervening between 
the two cerebellar fossae. 

bellum gently and gradually retracted towards the middle line. As 
the brain yields to the pressure, the tip of the retractor is insinuated 
forwards towards the posterior surface of the petrous bone. By careful 
retraction, gentle manipulation, and with the aid of a head-lamp, a view 
may occasionally be obtained of the lateral aspect of the cerebellum and of 
the cerebello-pontine angle. Tumours in this region are usually attached 
by means of a narrow pedicle to the stalk of the fifth, seventh, or eighth 
pair of nerves. They can usually be removed from their attachment and < 
bed with suitable blunt instruments. The main difficulty arises in* 
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attempting the complete removal of the tumour from the subtentorial 
space, this being especially the case when the operator has to deal with 
a tumhour of considerable size. No force should be used, and in some 
cases it may become necessary to remove the tumour piecemeal. The 
, removal of such tumours may be facilitated by the e.xposure of both 
lobes of the cerebellum. 

The exposure of both cerebellar hemispheres. This operation may be 
carried out after the manner recommended by Frazier.^ Each cerebellar 



Fig. 139. Bilateral Exposure of the Cerebellum by Craniectomy. The 
bridge of bone has been removed, two crescentic flaps of dura mater have been 
turned down, and the falx ccrebelli has been ligatured in two places and divided. 

fossa is exposed in turn, the scalp-flap being framed, and the trephining 
and cutting away of the bone carried out in the manner previously 
described for unilateral exposure. The osseous bridge which separates 
the two openings in the skull is divided above and below with Gigli’s saw, 
and the intermediate part removed. This completes the first stage 
of the operation (see Fig. 138). 

After the lapse of a few days, the scalp-flaps are again turned down, 
and dural flaps framed on either side of the middle line, avoiding the 
• lateral sinus above and the occipital sinus in the middle line. The 
' New York Med. Journ., February, 1905. 
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occipital sinus is ligatured above and below by means of an aneurysm 
needle, threaded with catgut, passed around or through the falx cere- 
belli. The falx is then divided between the ligatures. 

The details of the operation are simple to describe. In practice, the 
difficulties are great, the hiemorrhage severe, and the degree of shock, 
jjroportionate. The extra space afforded not only allows of the exposure 
of both halves of the cerebellum, but also permits of the ‘ dislocation ’ 
of one lateral lobe towards the opposite side, thus facilitating the ex- 
amination of the lateral aspect of the cerebellum and the cerebello-pontine 
angle. 

PALLIATIVE OPERATIONS FOR CEREBRAL AND CERE- 
BELLAR TUMOURS 

All palliative operations carried out merely with the object of pro- 
curing symptomatic relief maybe conducted over the region of the tumour, 
or over one of the so-called ‘ silent areas ’ of the brain, e. g. the temporo- 
sphenoidal lobe. It is obvious that the greatest degree of reduction 
of intracranial pressure can be obtained by craniectomy, performed over 
the region of the tumour itself. To this course, however, there are 
certain exceptions. The precentral or motor area should always be 
avoided, if possible, for any marked degree of hernial protrusion of this 
portion of the brain must necessarily result in paralysis, spasticity, &c. 
In the case of cerebellar tumours also, the subtentorial pressure can 
undoubtedly be relieved in the most efficient manner by a cerebellar 
operation, the bone being freely cut away, the dura incised up to the 
margins of the osseous deficiency, and the cutaneo-muscular flap replaced 
accurately and firmly in position. This operation presents, however, 
a great disadvantage, in that the hernial protrusion is often excessive, 
with disastrous results on the medullary centres. 

In the event of the surgeon deciding to attempt alleviation of symp- 
toms by trephining over one of the ‘ silent areas ’ of the brain, the 
operation of choice is that described by Cushing as ‘ intermusculo-temporal 
cerebral decompression ’. The details and advantages of the operation 
have already been discussed (see p. 220). When carried out for the 
relief .of pressure resulting from an irremovable brain-tumour, the 
operative details previously described should be closely adhered to, with 
the following important exceptions : — 

(a) After the dura has been incised, no attempt should be made to 
explore the apex of the temporo-sphenoidal lobe. 

{b) No drainage tube is inserted, the dural flaps being allowed to* 
lie loosely over the surface of the brain, so allowing of hernial protrusion.' 
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(c) The temporal muscle and fascia are sewn up with extra care, thus 
limiting the degree of hernial protrusion. 

With regard to the side on which the operation is to be carried out, 
it appears that the best results are obtained when the operation is 
conducted on the same side as that on which the tumour is situated. 

* In the event of failure to procure satisfactory results, a similar operation 
may be carried out on the opposite side of the head. 

Results. Many surgeons have attempted to gauge the value of opera- 
tion on intracranial tumours, and elaborate statistics have been framed 
with the object of showing the percentage mortality, cure, &c. Statistics 
are always fallacious, and this is especially the case witli regard to the 
operations in question. The main reason for this lies in the fact that 
few surgeons of even considerable experience in cranio-cerebral surgery 
have operated on a large number of cases, and the statistical tables 
are therefore compiled from the combined experience of many operators, 
some of great experience, others possessing but little practical experience, 
and all adopting those methods which seemed applicable to the particular 
case in question. Added to this is the fact that tliere is undoubtedly 
a tendency to suppress the more unfavourable cases. 

The following will serve, however, to give an approximate idea as 
to the mortality, &c. 

Mortality. Duret ^ collected the reports of 400 cases of intra- 
cranial tumour. Of these 145, or 36 3%, died within one month. The 
cause of death was as follows : — 

58 from early shock. 

TO from haemorrhage. 

10 from hyperpyrexia. 

20 from meningo-cncephalitis. 

47 from other causes. 

Oppenheim^ reports 371 cases, of which 140 died, either from the 
operation or within one week of the operation. Mortality, 377%. 

Von Bergmann® estimates the mortality at 36%, Knapp at 32%. 

From these records it would appear that the mortality after operations 
for tumours of the brain can be estimated at 30-40%. The general 
technique of brain operations has, however, made great strides during 
the past few years, and the question of early and accurate diagnosis has 
received equal attention. In the light, therefore, of the most modern 
experience the mortality can be estimated at a considerably lower 
percentage. Certain other factors in the case also require consideration. 

^ Les tumeuYS de Vencephale, 

» * Tumours of the Brain, 1902 (Nothnagers System). 

• • System of Practical Surgery, vol. i. 
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The mortality accorduig to the region affected. The following table 
supplies information as to tlie mortality according to the regional situa- 
tion of the tumour. The cases were collected by Knapp.^ 


Frontal 

Central 

Farietal 

Temporal 

Occipital 

Cerebellar 


32 cases 


. 

. Mortality 25 %. 




• 99 

23 %• 

29 .. 

. 


• 99 

41 %■ 

17 - 



• 

20 . 

10 ,, 


. 

. 

20 %. 

54 .. 




45 %• 


Sir Victor Horsley draws attention to the influence of the region of 
the skull opened, and states that ‘ if a line be drawn from the frontal 
eminences to the occipital protuberance, it is obvious that more shock 
results from operations below that line than from above, and, also, as we 
proceed from the frontal to the cerebellar pole of the encephalon 

The mortality according to whether the tumour is found or not, or found 
but not removed. Data are also supplied by Horsley^ which enable us 
to determine the increased risk to the patient in operating without a correct 
diagnosis, and in exploring for a tumour which is found to be irremovable. 
Thus, of 79 cases in which a correct diagnosis was made and the tumour 
removed, 7 cases died from shock ; whilst in 16 cases inaccurately diagnosed, 
6 died — a mortality of 8 % in the first case, as against 37 % in the second. 

Frazier^ draws attention to the same point, exemplifying his state- 
ment by showing that in cerebellar cases death occurred, when the tumour 
was found and removed, jn 12-9% cases, whilst, when the tumour was not 
found, the mortality was 26 7 %. 

The increased risk to the patient’s life after an unsuccessful attempt 
to remove the tumour must not be advanced as an argument against the 
palliative measures previously alluded to, for the failure to find a tumour 
implies diligent search for the neoplasm, with necessary prolongation of 
operative procedures and manipulation of brain substanoe. The statistics, 
however, clearly establish the fact that accurate localization of the tumour 
is essential for the success of the radical operation. 

’ Boston Med, and Surg, Journ,, 1906, p. 124. 

* Brit, Med, Journ,, August 25, 1906. 

® New York Med, Journ,, February, 1905. 
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OPERATIONS FOR HYDROCEPHALUS INTERNUS : 
OPERATIONS FOR CEPHALOCELES 

OPERATIONS FOR HYDROCEPHALUS INTERNUS 

Indications. Hydrocephalus internus may be congenital or 
acquired : in the former case, the pathology is obscure, and doubt exists 
as to whether the ventricular distension arises from primary changes in 
the ventricular ependyma or from obstruction to the outflow of cerebro- 
spinal fluid from the fourth ventricle. Acquired hydrocephalus results 
from the presence of a subtentorial tumour, from thickening of the 
membranes in the region of the foramen of Majendie, and from other 
known causes. The results of operation arc not sufficiently satisfactory 
to enable the surgeon to urge operative interference until medicinal 
and other remedies have been tried and found wanting. No fixed 
probationary period can be laid down as a guide, but it is perfectly clear 
that the surgeon cannot possibly carry out operation with benefit to the. 
patient if the ventricular distension is allowed to progress to such a degree 
that marked cortical flattening and degeneration result. Surgical 
treatment to be efficacious must be undertaken at an early stage of the 
disease. 

Operation. Operations are carried out (a) with the object of 
withdrawing fluid from the distended ventricular spaces (ventricular 
puncture), and (6) to establish a communication, or short-circuit, between 
the ventricular and cerebral subarachnoid spaces (ventricular drainage). 

Ventricular puncture is indicated in congenital cases, whilst ventri- 
cular drainage is called for in acquired hydrocephalus and in those 
congenital cases in which improvement after repeated puncture ends 
in relapse. 

Ventricular puncture. Tliis may be carried out through the anterior 
fontanelle, through the frontal bone, or over the descending cornu of the 
lateral ventricle. 

(a) Through the anterior fontanelle. The region of the fontanelle 
is shaved and cleansed in the usual manner, after which the surrounding 
parts are cut off from the field of operation by the application of a sheet 
•of gauze or lint, in which a hole is cut sufficing to allow of the exposure 
•of the site of election for puncture. 
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The patient should be in the recumbent position, the head well towards 
the end of the table and turned slightly towards the side on which the 
operation is to be carried out. The operation can be performed without 
an anaesthetic or under local anaesthesia. The ventricle can be tapped 
with cither a small trochar and canula or syringe. The former instrument 
is preferable. A site is chosen at the outer angle of the fontanelle, about' 
f inch away from the median antero-posterior line, thus avoiding the 
line of the superior longitudinal sinus. The evacuating instrument is 
passed directly inwards, towards the base of the skull, for a distance of 
not more than 2 inches. The trochar is withdrawn, and the fluid allowed 
to escape. If the cerebro-spinal fluid escapes at high pressure, the flow 
should be regulated with the finger placed over the mouth of the canula, 
and, in any case, it is inadvisable that more than 50 cubic centimetres 
should be allowed to flow away at any one sitting. The effect of the with- 
drawal of the fluid must be carefully noted, and at any sign of collapse 
on the part of the patient the outflow must be stopped at once. After 
withdrawal of the canula, the site of tapping is covered with collodion 
gauze, maintained in position by strapping. Subsequent bandaging 
of the head (preferably with an elastic bandage) may assist in pre- 
venting the reaccumulation of fluid. Although the condition of the 
patient shows improvement after ventricular puncture, the operation 
usually requires to be repeated several times before material benefit 
results. 

(6) Through the frontal hone. When the anterior fontanelle is closed 
the ventricles may still be tapped from above. Tillmanns,^ in recom- 
mending this procedure, writes, ‘ The needle should be inserted about 
2 centimetres from the central line and 3 centimetres from the precentral 
sulcus. You strike the ventricle at a depth of from 3 to 5 centimetres.’ 
Trephining is usually necessary as a preliminary measure. 

(c) Over the descending cornu of the lateral ventricle. This operation 
possesses one great advantage in that efficient drainage is supplied. It 
is strongly advocated by .Keen. A point is mapped out on the skull 
which lies inches behind the external auditory meatus and the same 
distance above Reid’s base-line (see Chapter I). A bradawl is introduced 
at this point so as to indent the external table of the skull. A small 
scalp-flap is then framed, suited to the region to be explored. The pin 
of the trephine is applied to the indicated spot, and the disk of bone 
removed. The posterior branch of the middle meningeal artery ramifies 
in the immediate neighbourhood, and due care must be taken to avoid 
injury to this vessel. After the exposure of the dura mater, the trochar 
and canula are introduced through the dura, directed towards the 
* Brit. Med. Journ.^ October 24, 1908. 
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summit of the opposite ear, and passed for a distance of not more than 
2 inches. The cerebro-spinal fluid is allowed to escape with precautions 
similjy: to those enumerated above. The disk of bone should not be 
replaced. The scalp-flap is sewn into position. If a second puncture 
should be required, the syringe can be introduced without difficulty 
through the scalp and trephine hole. When the lateral fontanelles are 
open, the evacuating instrument can be inserted without previous 
trephining. 

Ventricular drainage. Drainage of the lateral ventricles is carried 
out to the best advantage by first adopting method of ventricular 
puncture. The diagnosis being confirmed, the gap in the skull is enlarged 
up to a diameter of i to inches, and the dura incised crucially, the 
dural incisions being carried to within a short distance of the margins 
of the gap. The trochar and canula are now introduced into the lateral 
ventricle and some 50 cubic centimetres of cerebro-spinal fluid allowed 
to escape. A few strands of catgut, tied together in the form of a bundle, 
are then passed through the canula in such a manner that the distal 
ends project into the ventricular cavity, whilst the proximal portion is 
tucked either into the subdural, extra-dural, or subaponeurotic spaces. 
Drainage into the subaponeurotic region tends to convert the state of 
internal hydrocephalus into one of cephalocele, whilst extra-dural drainage 
seldom permits of sufficiently rapid reabsorption of the cerebro-spinal 
fluid. Undoubtedly, subdural drainage allows of the best results. In 
this method, the proximal ends of the (iatgut are insinuated between 
the brain and the dura mater. The dural incision is sewn up, and the 
scalp-flap replaced. 

More recently, a method has been adopted, and in some few cases with 
encouraging results, in which tubes of decalcified bone were substituted 
for the catgut bundle. This change was recommended after it had been 
found that the absorption of the catgut and the falling together of the 
brain substance usually prevented the formation of the fistulous channel 
between the ventricular and cerebral cerebro-spinal spaces. 

Burghard uses decalcified bone tubes in the following manner: An 
ordinary tube is cut obliquely through its central part, and the two 
halves sewn together with catgut in such a manner that they lie at right 
angles to one another. The tube is then introduced so that one segment 
projects into the lateral ventricle, the other into the subdural space. 
Accurate approximation of the dura mater is desirable in order to limit 
the escape of cerebro-spinal fluid, a troublesome complication. An 
attempt should therefore be made to sew up that membrane, though 
•this is always a matter of considerable difficulty. 

• ‘ Surgery, Us Principles and Practice^ vol. iii. 

T 
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The bone tubes will be absorbed in the course of time, but, it is 
hoped, after the formation of a fistulous channel between the ventricular 
and cerebral cerebro-spinal spaces. 

OPERATIONS FOR CEPHALOCELES 

Under the definition ‘ cephalocelc ’ arc included all those cases in 
which, as the result either of trauma or of congenital deficiency in the 
formation of the vault and base of the skull, there is a gap in the skull 
through which the membranes alone (meningocele), or membranes and 
brain (meningo-encephalocele), outwardly bulge. 

OPERATIONS FOR CONGENITAL CEPHALOCELES OF THE VAULT AND 

BASE OF THE SKULL 

Indications. According to the late Professor von Bergmann,^ 
the indications for operation are as follows : — 

(i) Inoperable cases : 

Those associated with premature synostosis and microcephaly. 

Those associated witlr hydrocephalus or marked deformity. 

Those in which the tumour is situated below the external occipital 
protuberance. 

(ii) Operable cases : 

Limited protrusions with none of the above* defects and disadvantages. 

These indications may be accepted as affording a general basis on which 
to estimate the feasibility of operation. Each case, however, must be 
considered on its own merits, and no case must be dismissed as in- 
operable without the fullest investigation. For instance, those cephalo- 
celes which are situated below the external occipital protuberance are 
included in the inoperable class because it has been found that the osseous 
defect in the occipital bone sometimes extends into the foramen magnum, 
because such cephaloceles are occasionally complicated by a condition 
of cervical spina bifida, .and because the sac of the hernia sometimes 
contains a portion of the cerebellum itself. Such conditions are, however, 
by no means the rule, the cephalocele not infrequently possessing but 
a narrow pedicle and only communicating with the interior of the sub- 
tentorial space by means of a narrow channel. The mere fact also that 
the sac contains neuroblastic elements does not by any means imply 
necessarily that those elements are of vital importance to the individual. 
Lyssenkow ^ pointed out that these cephaloceles are in reality of the nature 
of teratoid tumours, a fusion of epiblast and mesoblast, and that it is the 

* Beitrdge zur klinischen Chivurgie^ vol. vii, p. 228. 

* Der Hirnhruch und seine Behandlung (Dissert. Moskowa, 1906). 
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exception rather than the rule for a cephalocelc not to contain some 
material of neuro blast ic origin. 

Itj^must also be borne in mind that, without operative interference, 
the case is almost necessarily fatal, although, now and again, more favour- 
able results are reported. 

** Insomuch also as the tumour generally tends to increase in size, thus 
still further widening the gap in the skull, the operation should be carried 
out as soon as the surgeon is satisfied that the general condition of the 
patient warrants sucli interference. 

Operation. The unhealthy condition of the overlying integu- 
ment, especially at the apex of the tumour, prohibits any extensive 
preparatory cleansing, this process being carried out for the most part 
when the child is under tlie aniesthetic. 

Scalp-flaps are framed from the region of the base of the tumour, 
advantage being taken of the more healthy integument. These flaps 
must be so sized and framed tliat accurate approximation and complete 
protection to the gap will be subsequently attained. Tlie flaps are 
dissected back to their base. The pedicle of the tumour is defined and 
an endeavour made to detach it completely from the margins of the 
osseous defect. This is usually a matter of considerable difficulty. 
The sac of the tumour should then be tapped with trochar and canula, 
and the fluid contents allowed to escape slowly, after which the mem- 
branes arc slit up towards the base of the protrusion with blunt-pointed 
scissors. 

When dealing with a pure meningocele, the membranous protrusion 
is cut away in such a manner as to leave merely sufficient tissue to 
allow of closure of the dural gap. This closure can either be carried out 
by means of a purse-string suture, or by the union of two lateral flaps. 
In cither case, accurate approximation is essential in order to prevent 
as far as possible the escape of cerebro-spinal fluid. 

If the sac should contain an irregular mass of neuroblastic material, 
apparently not true cerebral or cerebellar substance, this material can be 
dissected from the membranous sac, ligatured at the base, and freely 
cut away. 

If the sac should contain true brain substance, the possibility of 
excision can be raised. In the cerebellar region such measures are 
contra-indicated, and the surgeon must remain content with an attempt 
at replacing the cerebellar substance within the cranial cavity. This 
reposition will be aided by elevation of the head and by lumbar puncture. 
If the protrusion corresponds to a region which has no known motor 
•function, it may be cut away with the scalpel flush with the bone. 
•The haemorrhage may be considerable, but can be controlled by pressure, 

T2 
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by irrigation with hot water at a temperature between 110° and 115° F., 
by the cautery, and by ligature of bleeding points. When bleeding 
occurs, a drainage tube should be inserted. Shock is often very sjevere, 
and these radical measures must not be lightly undertaken. 

To remedy the osseous defect, Lyssenkow^ recommends an osteo- 
plastic operation, turning down from the skull above the defect a flap 
which comprises the pericranium and the external table of the skull. 
The flap is so turned down that the pericranial surface becomes internal, 
the fragment of bone being suspended by the continuity of the peri- 
cranium. He reports 72 cases so treated, with 37 recoveries and 35 deaths. 

Konig and von Bergmann ^ oppose this osteoplastic method on the 
ground that the extreme thickness of the skull docs not usually allow of 
the splitting off of the external table, and that, even when such a course 
is feasible, the fragment undergoes necrosis. 

Transplantation of calcined and decalcified bone, silver, and celluloid 
plates have all been tried with no great degree of success. Smoylenko 
proposes paraffin or vaseline injections, especially for the naso-frontal 
variety of cephalocelcs. 

When the surrounding bone is of such a nature that it is possible to 
form an osteo-plastic flap, this measure should be adopted. In other 
cases, it appears preferable that no immediate attempt should be made 
to remedy or protect the gap in the hope that nature will repair the 
defect in part, the surgeon aiding the process at a later date by carrying 
out one of the measures advocated for the protection of gaps in the skull 
(see Chapter VI). 

OPERATIONS FOR TRAUMATIC CEPHALOCELES 

Indications. Though traumatic cephaloceles are comparatively of 
rare occurrence, yet sufficient data are at hand from which to formulate 
certain points with regard to the question of treatment. The patients 
are usually in the first three years of life, the protrusion is commonly 
placed over the right parietal bone, and it develoj^s within two or three 
weeks of the accident. The fracture is simple in nature, the bone fissured, 
and the dura torn, whilst through the membranes and osseous gap the 
congested and cedematous brain bulges outwards. 

Operation. For the remedying of this condition three courses 
are available: 

Aspiration and puncture. The tumour is tapped with the trochar 
and canula or syringe, and the fluid contents withdrawn. Little benefit 

^ Der HirnbYuch und seine Behandlung (Dissert. Moskowa, 1906). 

* System of Pvact, Suvg.^ yol. i. 
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results, as the tumour is mainly composed of brain substance. It is barely 
necessary to state that injections of irritating fluids are condemned 
absoltttely. 

Exposure by open operation, followed by reduction or removal of the 
, herniated brain substance. The operative details closely resemble those 
described previously when dealing with congenital cephaloceles. The 
local conditions are, however, in this case less favourable. There is 
a considerable defect in the bone, and the margins of the gap are 
almost invariably thinned and everted. The site of the protrusion also 
usually prohibits the removal of the herniated brain substance. 

Expectant treatment, combined with the application of pressure. The 
surgeon is compelled as a ruleio adopt this third alternative. 

Results. In a series of 37 cases collected by the writer,^ the follow- 
ing results were obtained ; — 

An open operation was carried out in 5 cases, with 2 recoveries and 
3 deaths. 

Aspiration resulted in 13 recoveries and 9 deaths, the high mortality 
being mainly due to the fact that operative measures were carried out 
in a considerable number of cases before the days of aseptic surgery. 
An expectant attitude was adopted in 9 cases, with 8 recoveries and i death. 

The term ‘ recovery ’ merely refers to the early result obtained. A 
complete recovery, with recession of the brain and complete closure of 
the gap in the skull, must be regarded as of excessively unlikely occurrence. 
The majority of cases die within a few months of the accident. 


St. Barts. Hasp. Reports, vol. xl. 
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CHAPTER X 

OPERATIONS FOR SPINA BIFIDA 

Indications. The term spina bifida includes all forms of con- 
genital cleft of the coverings of the spinal cord as well as many malforma- 
tions of the cord itself, so that cases range in severity from the simplest 
forms of meningocele, which may even undergo spontaneous cure, to 
the most severe deformities of the nervous system, which are incompatible 
with life and insusceptible of useful treatment. In many it is impossible 
to operate with any hope of cure, and it is probable that many, if not 
most, of the cases will never come within the reach of surgery. On the 
other hand, very satisfactory results may be obtained by a judicious 
selection of cases and adaptation of the operation to the conditions, so 
that we are at the outset principally concerned with the selection of cases 
for operation and the selection of the method of operation. 

In connexion with the tumour we shall be guided principally by its 
size, the condition of its coverings, and the amount and nature of its 
nervous contents. The most satisfactory cases are those in which the 
projection is small and stationary in size, or with very slight increase or 
decrease, while the coverings are intact and quite free from ulceration, 
and the sac has few nervous contents or none at all. Departures from 
this type render the results of operation less hopeful, and extensive 
ulceration of the cutaneous covering, perforation of the sac with leakage 
of cerebro-spinal fluid, or the presence in the sac of much nervous tissue, 
whether in the form of a mcningo-myelocele or of a syringo-myelocele, 
will make success highly improbable. 

Age is a factor of much importance. On the one hand, all the more 
radical operations are associated with considerable shock, so that it is 
advisable, when possible, to defer them until the end of the first year of life 
or even later. On the other hand, it is during the first year that the 
majority of cases die from ulceration and sepsis or from other causes, and 
thus considerable danger is again incurred by waiting, while the develop- 
ment of function after reposition of nervous structures is much more 
likely to be secured if the operation be performed early. It will, therefore, 
largely become a matter of judgment in each individual case how early 
an operation is to be performed. Other things being equal, the earliest 
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date should certainly be chosen, hut the general condition may render 
delay essential at all costs, while in the case of very young children the 
operation should be the simplest and most rapid which is likely to preserve 
life. It may also be possible to temporize by occasional aspiration of 
the sac, and thus to defer a more radical operation until the attainment . 
of a safer age. 

Distinct hydrocephalus is a definite contra-indication to operation, and 
has in many cases been rendered much worse thereby, but slight hydro- 
cephalic conditions need not deter us and are not incompatible with 
spontaneous or post-operative recovery. Severe paralysis of the lower 
limbs generally indicates an amount of injury to the nervous structures 
which will render all operations futile, and such paralysis has even been 
aggravated by operation : 

Cases may then be classified somewhat as follows : — 

1. Suitable for operation. 

(i) Sacs of moderate size, or comparatively slow growth, with few or 
simple nervous connexions, and with intact or comparatively healthy 
coverings. 

(ii) Cases which remain stationary, or which, after spontaneous retro- 
gression, cease to improve. 

2. Unsuitable for operation : 

(i) Cases presenting small tumours with intact skin and marked 
tendency to contract, many of which recover spontaneously. 

(ii) Large sacs with leaking contents or widely ulcerated surfaces, in 
which sepsis will almost certainly follow any interference. 

(iii) Cases of marked general marasmus or severe hydrocephalus or 
paralysis of the lower limbs. 

Spina bifida occulta and the cicatrices of old and healed spina bifida 
will be considered in connexion with the operation of laminectomy. 

Choice of operation. The choice of method will lie in the 
first instance between injection of the sac and excision of the sac, the 
older methods of simple puncture, ligature, drainage, and galvano-punc- 
ture being too dangerous and unreliable to merit consideration, except 
in so far as simple aspiration may be used as a temporary measure in 
cases unsuitable for curative operation. 

INJECTION OF THE SAC 

Injection was widely practised some years ago, but as compared with 
excision it is decidedly less certain in its results, although undoubtedly 
more easily and rapidly performed and associated with less shock. Exci- 
sion may therefore be regarded as the preferable operation in alT cases 
in which it can be adopted. , 
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Indications. Injection may still be employed — 

(i) In urgent cases in which the age of the child forbids more elaborate 
measutes. 

(ii) In the case of rapidly growing sacs with ulcerated coverings, and 
possibly 

(iii) In cases in which there is much extrusion of nervous contents, 
although in the latter the injection has occasionally been followed by an 
aggravation of the paralysis. 

Operation. The only instrument required is a small syringe 
capable of efficient sterilization, with a needle, preferably of platinum 
and having a calibre sufficient to allow of the ready flow of glycerine. 
Various fluids have been used for the injection, and most of these contain 
iodine as their active principle, the best being the iodine and glycerine 
mixture of Morton, which consists of 10 grains of iodine, 30 grains of 
potassium iodide, and i ounce of glycerine, the glycerine preventing unduly 
rapid diffusion of the fluid when injected into the sac, and the potassium 
iodide acting as a solvent. 

The tumour and surrounding skin having been thoroughly cleansed, 
the child is anaesthetized with chloroform and placed on its side with the 
head low, so as to diminish the pressure of fluid in the sac. The cyst is 
then punctured with the needle, and if it is very tense, it is advisable to 
allow a small amount (i or 2 drachms) of the contents to escape before 
injecting the fluid. In many cases, however, the latter may be injected 
at once without any preliminary withdrawal of the contents of the sac. 
The puncture should not be made in the middle line, and it is important 
to avoid any umbilicated areas, as these generally indicate the attachment 
of nerve structures to the sac. If the sac be extremely thin, the danger 
of leakage through the puncture may be still further reduced by pinching 
up a fold of healthy skin at the side of the tumour and thrusting in the 
needle at this point, so as to enter the cyst laterally, after having traversed 
the subcutaneous tissue for some distance. From half to one drachm 
of the fluid is then injected, and on withdrawal of the needle the puncture 
is at once closed by a seal of collodion and gauze. A layer of cotton-wool 
and a bandage complete the dressing. 

After-treatment. The child should be kept on its side for the 
next few hours in order to diminish the pressure of cerebro-spinal fluid 
within the sac, but after this interval it should lie upon its back for 
a few days to obviate the flow of the irritant fluid from the sac into the 
spinal canal. It is also necessary to cover the tumour with cotton-wool 
^o as to avoid all pressure and friction. 

, In a successful case the sac will thicken, lose its translucency, and 
gradually shrink, the ultimate result of one injection being obtained in 
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ten or fourteen days, after which the process may be repeated, several 
injections being usually required before a cure is obtained. In other 
cases little or no result will be obtained, and, again, in others there may 
develop signs of acute inflammation with rapid increase in the size of the 
sac, which is liable to be followed by leakage and fatal meningitis. Lastly, 
the operation may be quite successful in causing contraction or obliteration 
of the sac, but death may follow from the rapid development of hydro- 
cephalus. 

Results. It is difficult to obtain trustworthy statistics as to the 
results of treatment by injection. A committee of the Clinical Society 
collected 71 cases {Trans. Clin. Soc., London, 1885, vol. xviii, p. 338), of 
which 35 recovered, 27 died, 4 were relieved, and 5 unrelieved. Owing to 
the tendency to report successful cases, these figures, however, probably 
give too hopeful a view. In a series of 12 cases treated at the Man- 
chester Children’s Hospital and collected for me by Mr. E. D. Telford, 
3 were cured, 8 died, and i was unchanged, results which, although fewer 
in number, arc probably more accurately representative of the truth. 

EXCISION OF THE SAC 

Indications. Excision of the sac with or without plastic closure 
may be regarded as the operation of election and should always be adopted 
when practicable. It is, however, unsuitable for children under one year 
of age, as the shock involved is considerable, and it necessitates a fairly 
good condition of general nutrition. Yielding the best results in simple 
meningoceles, especially in those with a narrow pedicle and a fortiori 
in those in which the pedicle is imperforate, it may also be adopted 
in myclo-meningocele, although in the larger and more complex forms 
the results are disappointing. In syringo-myelocele this, in common 
with all other treatment, is probably useless. Exjtensive ulceration, 
leakage of ccrebro-spinal fluid, hydrocephalus, and extensive paralysis 
are, however, absolute contra-indications to excision, although small 
areas of ulceration which can be disinfected and excised need not debar 
from operation. 

Operation. The instruments required are a small scalpel, scissors, 
dissecting forceps, fine toothed forceps, pressure-forceps, wire retractors, 
a blunt dissector, and a probe ; a strabismus hook is useful for the retrac- 
tion of nerve trunks. Fine curved intestinal needles with holder and 
chromicized catgut are used for the deeper sutures, and for the skin 
sutures silkworm-gut or horsehair. 

The operation presents several distinct stages, not all of which may 
be required, vu. (i) the excision of thinned or ulcerated skin and reflection 
of two flaps of healthy skin,, (2) the evacuation of fluid contents and 
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excision of the expanded meninges, (3) the replacement in the spinal 
canal of extruded nervous tissues, (4) the watertight closure of the gap 
in the soft parts. Further proceedings, if adopted, may be described 
as ‘ plastic ’ operations. 

The child is anaesthetized with chloroform and placed on its face with 
*the head low to guard against loss of cerebro-spinal fluid. Warmth and 
a thick swathing of cotton-wool should be used to minimize shock, and 
it may be advisable in the case of very large sacs to gradually diminish 
tension by previous aspiration for several days before the radical opera- 
tion (Reid, Med, Record, Oct., 1899). The tumour and adjacent skin 
are cleansed, and any patches of ulceration present sliould be touched with 
some strong antiseptic such as pure carbolic acid, and removed as early 
as possible in the operation. 

In rare cases, in which the whole of the cutaneous covering is of good 
thickness, it may be possible to reflect this as a single flap, preferably 
from above downwards, a single incision round the upper half of the 
tumour being used for this purpose. 

Far more commonly two curved incisions will have to be made over 
the more prominent part of the tumour so as to include between them 
a spindle-shaped area of the thin cutaneous covering. These incisions 
unite above and below, and should include between them any skin which 
is too thin to heal afterwards, but it is essential that they should leave 
on their outer sides enough sound skin to cover over the gap without 
the slightest tension, and, if this cannot be done, it may be necessary at 
a later stage of the operation to make other lateral incisions outside of 
the original one so as to allow of gliding inwards of two cutaneous bridges 
(see Fig. 140). In the majority of cases the elliptical area of excised skin will 
have its long axis vertical and in the middle line as in the drawing, but 
where the sac is very low down it may be useful to make the incisions 
horizontal so that the wound may not encroach too nearly upon the cleft 
of the nates, where it is in danger of being soiled. It is also advisable, in 
all cases where there is a sufficient amount of sound skin to leave any 
choice to the surgeon, to make the incisions in such a way that one lateral 
flap is larger than the other, so that the final line of suture will lie to one 
side of the middle line ; the deeper incisions can then be placed to the 
opposite side, the covering layers thus overlapifing, and the risk of leakage 
being greatly diminished. 

The lateral flaps of skin and subcutaneous tissue thus marked out by 
the two incisions are next carefully dissected or peeled outwards from the 
sac, great care being necessary to avoid sudden rupture of the latter, as 
I the rapid escape of cerebro-spinal fluid may cause severe shock. When 
•the sac has thus been thoroughly cleared it must be carefully examined. 
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and the nature of its contents and attachment to the spine should be fully 
investigated. It will then be ascertained whether the tumour is a simple 
meningocele with a narrow or wide neck, or whether it contains nervous 
structures. 

In the case of simple meningocele with a narrow neck it now suffices 
to ligature the latter, and after cutting off the sac to close the skin wound 
over the stump. If the neck be at all wide, or if there be any contents 
other than fluid, it will, however, be necessary to proceed with the opening 
of the sac and a careful dissection of the deeper parts. 

In the majority of cases the sac will thus require to be opened, and 

it will often be found to 


I 


contain various struc- 
tures the return of which 
to the spinal canal is 
essential. It is in con- 
nexion with this portion 
of the operation that 
its principal dangers — 
shock from profuse flow 
of cerebro-spinal fluid or 
interference with ner- 
vous structures, and 
meningitis — arise, and 
great caution should 
therefore be used to 
avoid a sudden escape 
of its contents. Before 
making the opening, the 
Fig. 140. Spina Bifida. Incisions for excision upper end of the sac 
of the sac. The dotted lines indicate the incisions compressed 

which may be required to allow approximation of ^ 

the flaps. with gauze to prevent 

a gush of fluid from the 

spinal canal. A minute opening is then made to allow of the gradual 
escape of the cerebro-spinal fluid, after which it is converted into a free 
incision. The latter incision must not be placed in the middle line, and 
must avoid any depressed areas in which it is likely that nerve tissue 
is adherent. It should also be planned in such a way that the line of 
meningeal suture is lateralized and removed as far as possible from the 
line of skin suture, and this can be done more effectively in the deeper 
incision of the meninges than in the skin, in which little latitude will be 
possible in the formation of flaps. . 

When a free incision has been made, nervous contents will again be 
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sought for and, if present, dealt with, but if there are no such contents 
the redundant sac is now cut away and tlie meninges closed by a con- 
tinuous suture of line catgut, great care being taken to leave a sufficient 
margin to allow of suture without tension. 

The disposition of the nerve structures inside the sac varies much, 
the most useful classification from an operative point of view being that 
given by Chipaiilt {Chirurgie Oprratoire du Systnne Kerveux, 1895, vol. ii, 
p. 10), who describes the following types : — 

1. The nervous tissue may be spread over the inner surface of 
the sac. There may be found — 

(i) A thin layer of medullary matter spread o\’er the whole inner 
surface of the sac. 

(ii) The spinal cord, more or less atrophic, may be adherent to 
the sac in the middle line, whilst the nerves arising from the involved 
stretch of cord are adherent to the sac-wall as they pass to their fora- 
mina of exit. 

(iii) The spinal cord may be normal, but has contracted secondary 
adhesions to the sac. The nerves arising from it are adlu^rent as in (ii). 

2. The nervous elements arc confined entirely to the middle line 
of the sac, and the nerve trunks, instead of running round its walls, 
pass straight across it to their exit. 

3. There arc no nervous elements within the sac, except bands 
stretching backwards into it from the spinal canal. These bands are 
of very different types and values : they may represent the cord itself, 
or perhaps a much enlarged lilum terminale; whilst in some cases 
the band consists only of a large nerve which ends in the supply of the 
sac itself. 

The separation of these structures is often a matter of great difficulty. 
They must be most carefully isolated from the sac with a blunt instru- 
ment, and where their adhesions appear very tough it is advisable to 
return a small portion of attached sac with the nerves rather than to 
prolong unduly an operation in which rapidity is essential to success. 
It is also of essential importance that none of the bands entering the sac 
should be cut across until the operator has satisfied himself that they do 
not leave it again at a lower point. When all the structures have been 
freed they should be gently returned within the spinal canal, and, the 
redundant sac having been cut away, the gap in the meninges is closed 
as usual by a continuous suture of fine catgut. If it be thought inadvisable 
to prolong the operation by any more elaborate attempt to deal with the 
defect in the spinal column the skin wound is now closed. No drainage 
•should be used, and it is well to employ mattress sutures so as to obtain 
€i broad ridge of apposition, followed by accurate closure of the epithelial 
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edges with a continuous suture. In cases of great tension this may be 
further relieved by passing the deep or mattress sutures round two pieces 
of rubber tubing (Stiles, Brit. Med. Jour., 1902, vol. ii, p. 673). The best 
dressing is a seal of collodion and gauze covered by aseptic wool, which 
should be frequently renewed. For some days after the operation the 
child should lie upon its face with the head low, as there is here no irritant 
fluid to flow from the sac, and we have only to guard against the flow of 
cerebro-spinal fluid into the wound. 

Plastio operations. Many surgeons limit the operation to excision 
of the sac with suture, and consider any further interference unnecessary 
and unjustifiable, but there is no doubt that in suitable cases a more 
perfect result may be attained by methods which aim at occluding the 
bony defect in the spine. The advantage to be thus gained from the 
lessened risk of leakage and the provision of a firmer scar should, however, 
be held to justify the performance of a plastic operation only when the 
local condition of the cleft and the general condition of the child permit 
a prolongation of the operation. 

The nature of the plastic operation will be determined by the size of 
the opening, and especially by the condition of the rudimentary laminae 
which bound its sides, the methods which have been employed or suggested 
being conveniently arranged in three groups. 

On the soft parts. The simplest form of this operation consists in 
utilizing the sac as a plug to close the gap in the spinal canal. After 
it has been cleared and opened, and its contents dealt with, it is closely 
folded upon itself and, instead of being excised, is fixed in the opening by 
a few points of suture ; the skin wound is then closed in the usual manner. 

A more satisfactory method consists in raising flaps of the adjoining 
muscular and aponeurotic structures, drawing these inwards and suturing 
them across the opening. After the sac has been cut away and sutured, 
the skin flaps are raised so as to expose the verteb^kl aponeurosis for a 
distance of about i inch on either side of the opening in the spine. 
A deep vertical incision is. then made on each side parallel to the middle 
line, and a stout bridge of aponeurosis and muscle is raised off the bones 
by blunt dissection, as in raising the muco-periosteal flaps for the ordinary 
operation of staphylorrhaphy — the two bridges, attached above and 
below, being freed sulficiently to enable them to meet in the middle line 
without tension. They are then brought together over the cleft and 
closely united by suture, while it is advisable to rotate them slightly on 
their long axes so that they are approximated by their deep or muscular 
surfaces and form, when united, a strong crest over the opening. The skin 
flaps are then replaced and closely sutured as before. This operation 
yields a strong thick covering, and probably affords effective protection ; . 
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in the sacral region the bridges of tissue contain aponeurosis only, but 
this is strong and provides a firm fibrous covering. 

With osteoperiosteal flaps. A still more perfect closure of the spinal 
defect may be obtained by the formation and approximation of osteo- 
periosteal flaps, and if the laminae bounding the cleft are not in an alto- 
^gether rudimentary condition, they undoubtedly supply the best material 
for the closure of the cleft. To obtain such closure in the dorsal and 
lumbar regions the laminae on each side of the opening arc cleared of their 
overlying soft parts, without being stripped of periosteum or separated 
from one another, and they are then divided with bone-cutting forceps 
as far outwards as possible at their junction with the pedicles and articular 
processes. There is thus raised on each side a bridge, containing the 
detached laminae with their intervening ligaments, which is fixed to its 
fellow of the opposite side as in the case of the musculo-aponeiirotic 
bridge above described, silver wire sutures being useful for this purpose. 

Bobroff (Centralhlatt fiir Chirurgie^ 1892, p. 465) has carried out a 
similar manoeuvre in the case of sacral defects. The gluteus maximus 
of one side is first raised from the ilium and carried outwards from that 
part of its origin adjacent to the cleft. A portion of the iliac bone, i centi- 
metre in thickness and large enough to cover the spinal cleft, is tlien 
raised with a chisel or gouge from the posterior part of the iliac crest, but 
its periosteum is left uninjured at the inner side of the plate, and consti- 
tutes a hinge about which the fragment is turned over and inwards so as 
to cover the deficiency in the middle line, l^obroff also suggests that a 
similar prpccdure could be employed in cases of spina bifida of the dorsal 
region, in which laminar flaps could not be obteiined, by stripping an 
osteoperiosteal flap from the ribs and utilizing it to cover the deficiency 
in the column. This modificeition of the method would, however, involve 
extensive separation of muscle in order to bring the flap to its destination 
by the shortest route, and it does not appear to have been actually adopted. 

Involving the grafting of foreign hone and, other substances. Lastly, 
various attempts have been made to close the spinal defect by the 
introduction of plates or strips of foreign bone or periosteum, or even 
of other materials. Sucli methods present the objections which are 
inseparable from all bone-grafting operations, but they have here the 
great advantage that they shorten the time of the operation, as the material 
to be implanted can be prepared before the operation is commenced, and 
the latter is therefore not more serious or more difficult than simple 
excision of the sac. Thus it is only necessary to resect and suture the 
sac, and at once to superimpose a thin layer of prepared material (bone, 

• periosteum, or celluloid), holding it in position by a few sutures and 
•closing the skin over it. 


OP. SURG. Ill 
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For the purposes of the graft, Mayo Robson {Brit. Med. Journ., 
1883, voL i, p. 558) has used strips of periosteum from the femur and 
frontal bone of a freshly killed rabbit, and other surgeons report successful 
cases in which small fragments of rabbit periosteum were simply scattered 
over the exterior of the sutured meninges. Perier {Sent. Med., May 18, 
1892) and others have carried the same principle still further by the 
introduction of plates shaped from the fresh scapula of the rabbit, which 
is well adapted to the purpose, and Sljamer {Wien. med. Wochenschr., 
1900, No. 12) has utilized a celluloid plate embedded beneath the skin, 
while Roswell Park has also employed ivory and silver foil {Trans. Amer. 
Surg. Assoc., vol. xxiii). 

Results. The committee of the Clinical Society of London, 
to which we have already referred, collected twenty-three cases of 
excision of the sac, of which sixteen recovered and seven died, but a 
review of the many published cases leads to the conviction that the true 
mortality of this operation is little if any less than 50 %. Of eight 
operations performed at the Manchester Children’s Hospital, five recovered 
and three died, the five recoveries all being simple meningoceles (Telford). 

The statistics of Boettcher are especially valuable in this connexion, 
as they represent the personal observation of one surgeon on a relatively 
large number of cases (Armour, Lancet, March 7, 1908). He reports 
sixty-four cases of spina bifida, of which thirty-nine were submitted to 
operation. Of these no less than thirteen died immediately from shock, 
and of the remaining twenty-six cases, twelve died within a few months. 
Fourteen only (36 %) recovered and were cured of their tumours, these 
fourteen being, with one exception, meningoceles. These results are 
very unsatisfactory, but it is difficult to see in what way they are greatly 
to be improved by changes in operative technique, as the underlying 
causes of the deformity and of its associated hydrocephalus, from which 
many cases die, do not appear to be amenable to surgery, while, in cases 
of serious involvement of the spinal cord and nerves, it is probable that 
there arc equally far-reaching developmental errors. We are thus almost 
justified in saying that, except in the case of simple meningoceles, 
recovery from spina bifida will remain rare, whether operation is or is 
not performed.^ 

‘ Armour {loc. cit.) has collected the statistics of many writers and expresses 
his conclusions as follows ; ‘ In all cases of myelocele, in most cases of myelo- 
meningocele with paralytic complications, in the presence of sepsis or associated 
hydrocephalus, it [the operative prognosis] is extremely bad, even wellnigh hopeless. 
In those operated on within the first few months of life the mortality is over 35 %, 
whilst in those operated on when five or more years old the mortality is 4*7 %. 
This difference can be largely accounted for by the fact that the patients living, 
five years or more are not bad cases, and are presumably good subjects for operation.* 



CHAPTER XI 

LAMINECTOMY 

From an etymological point of view the term laminectomy is open 
to objection, but the more correct forms of lamnectomy and rachiotomy 
have never found general acceptance, while the expressions ‘ resection of 
the vertebrae ’ and ‘ resection of the vertebral arches ’ are cumbrous, so 
that the nomenclature which has now become general will be adopted 
throughout the following pages. Earlier writers have commonly employed 
the expression ‘ trephining the spine ’, but this has now been discarded 
and has the double disadvantage that the trephine is seldom actually 
used, while a very false analogy is suggested with operations upon 
the skull. 

As with many other branches of surgery, the operative treatment of 
affections of the spinal cord and its membranes is of very recent develop- 
ment, but suggestions may be found as far back as in the writings of 
Paulus iEginctus andFabricius Hildanus, while Louis (1762) was apparently 
the first to act upon these in a case in which he successfully removed frag- 
ments of a vertebral arch broken by a gunshot wound. The first deli- 
berately planned operation appears, however, to have been that of Cline, 
who, on the suggestion of vSir Astley Cooper, operated in 1814 upon a case 
of ‘ fracture-dislocation ’ of the eleventh dorsal vertebra, removing two 
spinous processes and one arch ; the spinal cord was almost torn through, 
and the patient died on the nineteenth day. From that time until 1889 
about sixty or seventy more or less similar operations were undertaken in 
cases of spinal injury, the majority in the United Kingdom and in America, 
but the results were by no means encouraging, and no definite ‘ surgery 
of the spinal cord ’ could be said to exist. 

In the case of pressure lesions of the cord the first efforts of surgery were 
naturally of later date, but in 1882 Jackson of Sheffield operated upon a case 
of paraplegia due to spinal caries, obtaining an amount of recovery which, if 
not complete, was at least very striking. Within the next two years the 
work of Macewen of Glasgow brought prominently into notice the surgical 

u 2 



292 OPERATIONS UPON THE SPINAL CORD AND CANAL 

treatment of this form of paraplegia, and from that date laminectomy has 
been constantly performed for disease as well as for injury. Sir William 
Gowers and Sir Victor Horsley, in their classical case (1887) of removal 
of an intrameningeal tumour (Med.-Chir. Trans., 1888, vol. Ixxi), gave 
the subject further impetus, and the fortunate coincidence of improve- 
ments in general surgical technique with a precise appreciation of the 
localization of function in the various segments of the cord has so far 
extended the possibilities of surgical treatment that, since 1890, laminec- 
tomy has been adopted for a large number of diseases as well as for 
traumatic conditions. 

NEUROLOGICAL LOCALIZATION 

The essential basis of all spinal surgery is a correct localization of the 
seat of disease, which is sufficiently simple in the case of injury and 
in some cases of caries, but which is less simple where we have to deal 
with tumours. It will therefore be convenient at the outset to con- 
sider very briefly the functions of the various spinal segments and their 
anatomical position in relation to the available bony landmarks of the 
back. In so doing, all controversial matter will be avoided as far as 
possible, and for fuller details reference must be made to works upon 
neurology. 

Motor paralysis usually extends upwards as far as the muscles supplied 
by the affected segment of the cord, and in cases of incomplete paralysis 
it may be taken as a general rule that of those segments which lie below 
the lesion the higher are more paralysed than the lower. Sensory defects, 
on the other hand, tend to be more marked in the lowest segments, so that 
the upper level of complete loss of sensation may be a considerable distance 
below the level of the lesion. The dissociation of tactile and pain sense 
is, however, common, and it may be found that appreciation of such 
stimuli as the prick of a pin is lost to a much higher level than appreciation 
of tactile sense, while deep sensations in bone and muscle persist even 
below the level of complete cutaneous anaesthesia. Hence, in determining 
the upper level of a lesion, it is essential to ascertain the very highest level 
at which there is any defect of any form of sensation, and not to regard 
the boundary line of full anaesthesia as determining the segmental level 
of pressure. Pain is generally most marked in the distribution of the 
highest affected segment, or of nerve roots which arise above the segment 
and are compromised in their intravcrtebral course ; in the case of intra- 
meningeal tumours, the long duration and fixed position of pain are 
especially valuable indications of the site and nature of the lesion. The » 
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presence or absence of reflexes is of comparatively little value in ascertaining 
the level of a lesion except in so far as it enables us to distinguish lesions 
of the cord from those of the cauda equina. 

The localizing value of motor symptoms is greatest in the case of the 
■ brachial enlargement, and the extent of paralysis of the arm muscles can 
be accepted with great certainty as determining the site of the lesion in 
the cord. The risk of error is also lessened in the cervical region by the 
fact that the intravertebral course of the nerve roots is comparatively 
short, not greatly exceeding an inch even in the case of the first dorsiil 
root. In the whole of the dorsal cord the motor functions give very little 
assistance in segmental diagnosis, as it is not easy to define which of 
the intercostal muscles are in action and which are not. In the lumbar 
enlargement the various segments become so crowded together, all lying 
within the vertical depth of three vertebrae, that their differentiation by 
motor symptoms is almost, if not quite, impossible. 

Sensory symptoms — if due regard be paid to ascertaining the highest 
level of any defect — are of equal value with motor .symptoms in the case 
of the cervical enlargement. In the dorsal cord they have a far greater 
value, and it will be upon sensory defects tluit we shall now principally 
rely. In the lumbar enlargement the difiiculties due to crowding' of 
segments are as great as in the case of motor symptoms. In every region 
^hypericsthesia and pain, when present, are generally due to pressure upon 
nerve roots rather than upon the cord itself, and they will thus locate the 
source of pressure as being between the medullary origin and the vertebral 
exit of the root concerned. Thus, antesthesia and paralysis extending to 
the limits of one segment, with pain or hyperjesthesia and with or without 
paralysis of one or two segments above, would indicate that the cord was 
compressed at the level of the segment showing anaesthesia, while the 
higher segmental symptoms were due to involvement of the roots lying 
alongside the compressed cord. 

In the case of the lumbar enlargement the segments occupy so short 
a vertical distance that their differentiation becomes very difficult, but 
for surgical purposes this is of comparatively little importance, as the 
whole area can be exposed by the removal of some three arches. We are 
now, however, met by the difficulty that the intravertebral course of the 
spinal roots is long, extending in the most extreme case from the lower 
border of the first lumbar vertebra to that of the third or fourth sacral, 
a distance of several inches. It thus becomes important to distinguish 
affections of the cauda equina from those of the cord itself, and es- 
pecially from those of the conus medullaris, a distinction which is the 
less easy as, in cases where pressure is above the lower border of the first 
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lumbar vertebra, both may be involved. We may, however, lay down 
the following as general rules, admitting that they are not infallible 
guides : — 

1. Marked asymmetry of the sjunptoms points to the cauda equina 
as their seat of origin. 

2. Exaggeration of deep reflexes points to the lesion being in the cord 
and above the reflex arc, which in the case of the knee-jerk is the second 
and third lumbar, and in the case of ankle clonus and the Babinski reflex 
is situated in the first, second, and third sacral segments. 

3. Abolition of the deep reflexes generally indicates a lesion of the 
nerve roots, the loss of the reflex being determined by interruption of 
either the afferent or the efferent fibres. In cases of extreme pressure and 
severe crushes, the reflexes may be abolished by damage to the reflex 
centre in the cord itself, but in such cases the anaesthesia and paralysis 
will tend to be more complete than in lesions of the cauda equina 
alone. 

4. Where there is a clear restriction of symptoms to a limited portion 
of the lumbo-sacral area the lesion will almost certainly be caudal rather 
than medullary, as in the latter case almost all segments are involved, either 
together or in rapid succession. 

5. Similarly, the slow progress of symptoms from segment to segment 
will point to a caudal lesion. 

6. Pain and hyperaesthesia will here, as elsewhere, indicate an affection 
of the nerve roots rather than of the cord itself, and great severity or long 
continuance of pain point strongly to the cauda equina. 

7. Where symptoms of paralysis and anaesthesia are incomplete we 
find that, if the cauda equina be affected, both tend to be most marked in 
the lowest roots, while in the case of an affection of the spinal cord 
paralysis usually reaches its highest level in the area ^of the segment 
attacked. 

With these preliminary considerations we may proceed to indicate 
the functions of the various spinal segments, and, although there is still 
considerable difference of opinion on certain points of detail, these are now 
sufficiently well defined to admit of a tabulation which is enough for 
the purposes of the surgeon. The annexed tables and diagrams are, 
therefore, only, approximately accurate, and are intended to express what 
I take to be the collective opinion of various observers, while they differ 
slightly from my own earlier work, which has in the last twenty years been 
amplified and revised by many neurologists. 
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PRINCIPAL MUSCLES SUPPLIED BY EACH SPINAL SEGMENT 


Cervical I. 

Cervical II and III. 
Cervical IV. 
Cervical V. 

Cervical VI. 


Cervical VII. 


Cervical VIII. 
Dorsal I. 

Dorsal II to XII. 
Lumbar I. 

Lumbar II. 

Lumbar III. 
Lumbar IV. 
Lumbar V. 

Sacral I. 

Sacral II. 

Sacral III. 

Sacral IV and V. 


Small muscles of neck and distribution of descendens 
noni nerve. 

Diaphragm, stemo-mastoid, trapezius. 

Diaphragm, supraspinatus, infraspinatus. 

Biceps, brachialis anticus, deltoid, supinator longus, 
supinator brevis. 

Subscapularis, pronator quadratus, pronator radii 
teres, teres major, latissimus dorsi, pectoralis 
major, serratus magnus, triceps. 

Long extensors of the wrist and fingers, secondary 
supply of many of the muscles of the sixth 
segment, and of flexors of the wrist and 
fingers. 

Long flexors of the wrist and fingers. 

Intrinsic muscles of the hand. 

Intercostals and abdominal muscles. 

Abdominal muscles. 

Abdominal muscles, cremaster, psoas (?), iliacus (?), 
sartorius (?). 

Adductors, psoas, iliacus, sartorius. 

Quadriceps femoris, glutei, obturator extemus. 

Hamstring muscles, glutei. 

Muscles of calf, gluteus maximus. 

Extensors and flexors of the ankle and toes, peronei, 
intrinsic muscles of the foot. 

Perineal muscles, intrinsic muscles of the foot. 

Bladder and rectum. 


This table is to be regarded as a compilation from the work of 
various writers, and not as expressing in all cases the personal observa- 
tions of the author. As far as possible all doubtful cases are entirely 
omitted, and those muscles only are named whose condition may fairly 
be relied upon for purposes of diagnosis. In the case of the lower 
lumbar and upper sacral segments especially there is still much un-- 
certainty. 
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THE SENSORY DISTRIBUTION OF THE SPINAL NERVE ROOTS 

This has been more fully studied than have the motor connexions, and 
the diagrams published by various writers ^ present considerable differ- 
ences, but I am still of opinion that the figures which I published from 
1887 to 1896 represent with sufficient accuracy the data for regional 
diagnosis. These are now reproduced with some minor modifications, 
embod3dng later work or the researches of others, and they are drawn 
asymmetrically so as to show as far as is possible in diagrams (see 
Plates I and II) the principal variations and the more marked differences 
in the opinions of various observers. 

SKELETAL LOCALIZATION 

The localization of the lesion in relation to the spinal cord having been 
determined, it is also necessarj to ascertain the level at which it is situated 
in relation to the bony points which can be felt, as the various medullary 
segments are not situated opposite the bodies of the vertebrae whose 
names they bear, amd still less do they correspond to the spinous processes 
of those vertebrae. Thus, the brachial enlargement of the cord lies ap- 
pro^mately opposite to the third, fourth, fifth, sixth, and seventh 
cervical spines, the lumbar segments opposite the, eleventh and twelfth 
dorsad, amd the sacral segnients opposite the spinous process of the first 
lumbar vertebra. In somewhat fuller detail it may be calculated that, 
in the region of the neck, each segment lies higher tham the tip of the 
correspondingly named spinous process by about one segment, so that, 
for instamce, the fifth cervicad nerve roots arise from the cord at the level 
of the spine of the fourth vertebra. In the dorsal region there is con- 
siderable vairiation, but approximately each medullary segment lies imder 
the spinous process of the second, or, lower down, of the third vertebra 
above that which bears the same name and number, until we find the 
twelfth dorsal segment rmder the ninth spinous process, adter which the 
remainder of the cord is so short that the termination of the conus medul- 
laris is situated immediately beneath the gap between the first amd 
second lumbar spines, the eleventh dorsad spinous process lying over 

* Starr, American Journal of the Medical Sciences, July, 1892; Brain, 1894, 
p. 431. Head, Brain, 1893, p. i. Mackenzie, Medical Chronicle, August, 1892. 
Kocher, Mittetiungen aus den Grenegebieten der Medizin und Chirurgie, Jena, 1896. 
Thorbum, Surgery of the Spinal Cord, Ix)ndon, 1889; Brain, 1893, P' 355 ! Medical 
Annual, 1896, p. 97; Brain, 1903, p. 120. ^ffer, Dos spinale SensibHitatsschema, 
Berlin, 1901. 
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the third and fourth lumbar 
segments, and the twelfth spine 
over the sacral region of the 
cord. The whole of these re- 
Jations have been very carefully 
worked out by Reid {Journ. of 
Anat. and Phys,, 1899, vol. xxiii, 
p. 341), who has also illustrated 
in diagrammatic form the ex- 
tent of variation usually met 
with (sec Fig. 141). 

Lastly, it must be pointed 
out that, even in regard to ‘ sur- 
face anatomy it is by no means 
always easy to define and count 
the spinous processes, and that, 
in stout people especially, it 
may be almost impossible to be 
quite certain as to their distinc- 
tion. It is generally wise, in 
all difficult cases, to count both 
from above and from below, and 
to obtain the agreement of at 
least two observers. In so 
doing, the necessary calculations 
may be made from the axis, the 
seventh cervical spine, the last 
dorsal or second sacral spine, or 
from the lower end of the sac- 
rum. The seventh cervical 
spinous process is by no means 
always so prominent as the name 



Fig. 141. A Diagram INDICATING THE Variations 
IN THE Relationship of the Origin of the Nerve 
Roots to the Apices of the Spinous Processes. 
The dotted areas indicate the vertical extent of each 
process ; the areas shaded in lines indicate the extreme 
variations of origin of each root. Thus, the sixth 
dorsal root may leave the cord at any point from the 
lower border of the second dorsal spine to the upper 
border of the fifth. {Modified from Reidy loc. cit.) 
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* vertebra prominens ’ implies, and it and the first dorsal spine are liable 
to be very close together and to be regarded as one process only. Itie 
last lib indicates the position of the twelfth dorsal vertebra, but may 
be itself difficult to identify, while it is impossible to trace it with precision 
to the vertebra and its spine, and we have to rely upon a somewhat doubU 
ful mental picture of the relation of these structures. The posterior 
inferior spines of the ilia can almost always be defined, and these appear 
fo bear a constant relation to the second sacral spinous process, which 
lies betweai them, so that it is not difficult to coimt upwards to the 
desired vertebra. In practice, the writer generally works upwards from 
the twelfth dorsal and downwards from the seventh cervical, and if the 
results do not agree, or if the region investigated be low down in the 
spine, the second sacral is used as an alternative landmark. In the neck 
the spine of the axis can be felt, but those of the third, fourth, and fifth 
cervical vertebrae cannot as a rule be defined, although the sixth is often 
distinctly prominent. It may also be occasionally convenient to remember 
that the hyoid bone is opposite the body of the fourth cervical vertebra ; 
the cricoid cartilage is opposite that of the sixth ; the top of the sternum 
is oppo^te the lower border' of the body of the second dorsal ; the lower 
angles of the scapulae, when the arms are by the sides, correspond very 
roughly to the spinous process of the seventh dorsal or body of the eighth ; 
and the umbilicus is opposite the disk between the third and fomlh 
Imnbar vertebrae or the tip of the third Imnbar spinous process, the tops 
of the iliac crests being loWer by the depth of one vertebra. 

Lastly, in many cases, a skiagram will be required as a preliminary to 
operation, and it may be found useful in obtaining this to place a metal 
button or coin over the spine of a vertebra, such as the twelfth dorsal, 
whose position has been previously estimated ; the picture will then 
confirm or correct the leindmark. 


INDICATIONS FOR OPERATION 

The operation of laminectomy has been adopted in various con- 
ditions, some of which necessitate special procedures, but in all of which 
the greater part of the technique is identical, so that the indications 
may first be consid^ed collectively under the following headings : — 

(i) Injuries of the spinal cord, including pressure due to bony dis- 
placement, haemorrhage, foreign bodies, callus and cicatrices, and section 
or tearing of the cord and its membranes. 

(ii) Injuries of the cauda equina. 

(iii) The effects of tubercidous and other forms of caries of the ver-*^ 
tebrae. 




Platk *J. — Diagnimmatic representation of the Sensory distribution of 
spinal segments (i>osterior view). 
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(iv) Tumours, including cysts, of the spine, meninges, nerve roots 
or cord, spina bifida occulta, and the cicatrices of old spina bifida, 

(v) Inflammatory affections of the meninges. 

(vi) Intractable neuralgia of the spinal nerves. 

• Injuries of the spinal cord. The injuries for which operation 
has been suggested or undertaken vary considerably in their nature and 
include the most diverse conditions. 

1. Fractures of the spinous processes alone are very rare, there being 
only two cases recorded among Ashhurst’s 394 collected injuries to the 
spine, and seven among Gurlt’s 270 collected fractures. Personally, 
I have met with but two examples and I have found records of twxdve, 
in only three of which the cord was injured, so that operation cannot 
often be required for this condition. When it docs occur the removal of 
the fractured spinous process presents no difficulties and is not, strictly 
speaking, laminectomy, but it hardly appears to be called for in uncom- 
plicated cases. If, however, the fragment be depressed or wedged between 
adjacent laminae so as to give rise to fixation of the spine or to much pain, 
and especially if it be associated with any evidence of injury to tlie con- 
tents of the vertebral canal, its removal is certainly indicated, and, in 
the case of injury to the cord, it will generally be wise also to remove 
one or even two adjacent laminae, so as to allow a full exposure of the 
damaged region and to ensure the complete removal of any fragments 
of bone. 

2. Fractures of the lamince alone more important, although equally 
rare, but the wisdom of removing detached laminae can liardly be doubted, 
as, even if they are not primarily associated with pressure symiitoms, 
there is a considerable risk of tlieir becoming depressed at a later date. 
In a few cases this operation has been performed, one of tht^ most satis- 
factory being that of Schedc, in which the sixth dorsal arch was detached 
cind driven in upon the theca, causing complete paralysis and anaesthesia 
with vesical and rectal i)aralysis : the arch was removed sixteen hours 
after the injury and complete recovery ensued. In several other cases 
the same procedure has been adopted, although it has not been invariably 
successful. 

3. Fractures and dislocations of the bodies of the vertehree may be con- 
sidered together as ‘ fracture-dislocations \ the technical distinction 
between the two conditions rarely being of jlractical importance. In 
the case of unilateral dislocations of the cervical vertebra; the cord is 
frequently either intact or but very slightly injured, and reduction of 
the deformity is often practicable. Under such circumstances a cutting 
^operation is not required, but, should there be symptoms pointing to 

any injury of the spinal cord, the advisability or otherwise of performing 
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laminectomy will be decided by the considerations which apply to other 
fractures and luxations. 

In the common ‘ fracture-dislocation * the upper vertebra is displaced 
forwards in such an overwhelming preponderance of cases that all other 
forms may be neglected, and the lower vertebra is usually broken obliquely 
as in the annexed figures. Under such circumstances the spinal cord 
and its nerve roots are compressed between the posterior part of the 
body of the lower vertebra and the arch of the upper one, the injury 
being possibly increased by traction upon the cord during the extreme 

flexion to which the 
fracture is generally 
due. In many such 
cases the displaced 
bones remain dis- 
placed, and the theca 
audits contents, if not 
torn quite across, are 
subject to continu- 
ous compression, as 
in the specimen shown 
in Fig. 142. In other 
cases there follows 
immediately after the 
injury a considerable 
amount of recoil, and 
the pressure, having 
been momentarily in- 
flicted, is again re- 
Fic. 142. Fkacture-i^islocation OF THE Cervical ^ , +4 ^1 

Spine, SHOWING Persistent Displacement. The cord ^ ver e ra 

and theca were torn across completely. canal being left quite 

patent as in Fig. 145. 

In the experience of the • writer, about two-thirds of all pathological 
specimens show such recoil, so that there is no permanent pressure upon 
the cord, while in only about one-third is continued compression demon- 
strable at an operation or a post-mortem examination. 

More rarely the damage done to the contents of the vertebral canal 
may result, not from kyphosis and crushing of the cord between the lamina 
of one vertebra and the body of the next, but from impaction of a small 
detached fragment of bone, from the forcing backwards of an inter- 
vertebral cartilage, which forms a projecting shelf pressing upon the cord, 
or from haemorrhage into the theca or perithecal space. Traumatic 
haemorrhages into the cord itself are probably always the result of one 
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or other of the forms of injury already enumerated, although in many 
cases of hiematomyelia the displacement is so slight and transient that 
it cannot be readily recognized as a dislocation, and is conveniently 
described as a ‘ diastasis 


The injury inflicted upon the cord in connexion with these various 
conditions may consist of mere contusion with intramedullary hiemor- 
rhage (haematomyelia), or contusion with continued compression, or of 


complete rupture ; and in 
each case it will usually 
be followed by softening 
or myelitis, which ex- 
tends for some distance 
beyond the original focus 
of injury, and by ascend- 
ing and descending de- 
generations similar to 
those met with in other 
forms of transverse mye- 
litis. 

The possible varia- 
tions in the exact nature 
of the injury being thus 
recognized, it will be 
obvious that somewhat 
different results may be 
anticipated from lamin- 
ectomy under the various 
conditions. Where the 
cord has been crushed 



and immediately re- Fkactuke-dislocation at the Dorso- 

leased by recoil, there lumbar Juxxtion. The damaged theca and its 
being no further bony contents arc fully released from i^rcssurc by recoil, 
pressure, the only object 

of operation will be to remove effused blood or to suture a torn cord 
or theca. Where, on the other hand, the displacement is not followed 
by recoil, the removal of the arch of the upper displaced vertebra, or of 
the projecting angle of the lower vertebra, will relieve the compression, 
as well as allow of the escape of blood or the use of sutures. These 
are the two conditions met with in the great majority of cases, and 
neither of them offers much prospect of successful treatment. 

^ Injury by isolated fragments of bone is exceedingly rare, and I am 
Upt aware of any clearly reported examples in which it has been detected 
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at and successfully treated by an operation. In injury by the backward 
extension of an intervertebral disk, as in that by isolated fragments of 
bone, the conditions more nearly resemble those of pressure by tumours, 
and there is some hope of a satisfactory result ; but, again, such a con- 
dition is very rare and not likely to be recognized. In one of the writer’s 
early cases the true state of affairs was discovered only after death on 
the sixteenth day after operation. 

Extra-medullary haemorrhage sufficient in amount seriously to com- 
promise the cord, and unaccompanied by bony displacement, is also rare. 
The bleeding in these cases is generally derived from the veins of the 
spine itself and leads to the formation at the scat of injury of a clot 
which encircles and compresses the theca. In the case of Church and 
Eisendrath {Amer, Journ, of Med. Sci.y April, 1892) a fracture-dislocation 
of the tenth dorsal vertebra was associated with paraplegia ; laminec- 
tomy disclosed a firm extra-dural clot which was removed, and recovery 
was almost complete. Wagner also records a case of bullet wound at the 
level of the ninth dorsal vertebra in which, three montlis after the injury, 
a firm fibrous cicatrix, apparently due to a clot, was removed with 
complete cure of the pre-existing paraplegia. Equally rare is the condi- 
tion which may be described as ‘gravitating haemorrhage ’, met with by 
Bennett, Liddell, myself, and others, and probably due to hfemorrhage 
inside the dura mater, with a collection of blood filling the theca from 
below upwards. In a suspected case — that is, in a case of spinal injury 
followed by steadily ascending paralysis — the diagnosis could probably be 
made by meningeal paracentesis, and it is conceivable that such para- 
centesis might relieve the symptoms and lead to recovery ; but, if it 
failed to do so, laminectomy and drainage of the theca holds out 
a hopeful prospect, although we have not met with an example in 
actual practice. 

Although an attempt has thus been made to distinguish the various 
forms of injury which may be met with, and the prospects of successful 
operation in each, it is, however, very rarely that such distinctions 
can be made in actual practice. In the great majority of cases the 
diagnosis will be limited to . the recognition of a fracture-dislocation with 
more or less complete paraplegia, and operation alone will determine the 
precise nature of the lesion. Under such circumstances the surgeon will 
realize that he has to deal with one of the three following conditions : — 

(a) Displacement of a vertebra with crushing of the cord and imme- 
diate recoil, in which there is very little prospect of benefit from 
operation, as there is no necessity to remove pressure. 

(b) Displacement without recoil, in which pressure can certainly bex 
relieved, but in which the fatal analogy of those cases where the cord 
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has been at once released by natural recoil leaves us little to hope from 
relief by art. 

{c) Rare cases of injury by fragments of bone or cartilage or by 
haemorrhage, in some of which beneficial results have certainly followed 
operation. 

Taking this view, we cannot hope to find any very satisfactory results 
from laminectomy for recent injuries. Personally, I have operated only 
upon five cases of recent fracture-dislocation with crushing of the cord, 
and in none of these could I satisfy myself that any real good had been 
done. I also collected, some years ago, over 200 published cases in which 
the results were equally unsatisfactory. Life may of course be preserved 
in many cases in which the injury is not too high up or too complete, 
and even a considerable amount of recovery of function may occasionally 
occur, but such results are met with equally among cases not operated 
upon, and it is not altogether uncommon to meet with a remarkable 
amount of spontaneous recovery or a remarkable prolongation of life 
among well-nursed spinal injuries.^ In regard to publislied records, it 
is also important to remember that in many cases of Inematomyelia 
a large amount of recovery may ensue, even where paraplegia appears 
at first to be complete, and such recoveries cannot justly be assigned 
to an operation which would tend to increase rather than to decrease 
the danger to life. 

We may, then, conclude by laying down certain definite propositions : 

(i) In the great majority of cases of fracture-dislocation witli injury 
to the spinal cord, laminectomy is useless. 

(ii) In a very few, operation may reveal a hnemorrhage, an impacted 
spicule of bone, or other removable source of pressure or irritation. 

(iii) Operation must therefore never be held out as offering any but 
the smallest hope of success, but, the situation having been fully explained 
to the patient or friends, it may, if desired, be undertaken as a ‘ last 
chance ’. 

(iv) If undertaken it should be complete, in the sense of including 
a search for, and removal of, all possible sources of pressure, including 
the pressure backwards of the body of the lower of the affected vertebrie 
(see infra), 

(v) As regards the period at which it is to be undertaken, there is 
a general consensus of opinion that acute shock and hyperpyrexia are 
contra-indications, but, apart from these considerations, many surgeons 

^ I would protest strongly against the tendency to abandon hope in all cases 
and to neglect those details of nursing and general treatment wliich ought to 
#be carried out with the same determination to strive for success as in all other 
diseases. 
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urge operation at the earliest possible moment as being best calculated 
to save the spinal cord so far as possible. Lloyd (Philadelphia Med. 
Journ., February 8, 1902) argues that we should wait until shock has 
passed away and events have shown that improvement in symptoms 
will not ensue, but that operation should not be delayed if symptoms 
arc extending or if early improvement is arrested. Horsley (Clinical 
Journal, January 13, 1897) says, ‘ If the lesion is acute and in the cervical 
region, then certainly wait. As regards the dorsal region, it would be 
better to wait a little. As regards the lumbar region, I do not think 
you want to wait to operate.’ Personally, having had no success in 
operation upon acute cases, and liaving seen many cases show a great 
amount of spontaneous improvement, I should prefer always to wait 
until satisfied that the cord was not destroyed. I doubt if we shall 
ever get beyond the position adopted by Lloyd, that ‘ it is the compres- 
sion, and only the compression without injury to the cord, that can be 
benefited, and this may be taken as an axiom in the surgery of the 
spine ’. Taking this view, it appears reasonable to wait until the case 
presents a stage of uncomplicated compression, unless, as in rare haemor- 
rhages, the latter be increasing in intensity. 

The .somewhat i^essimistic view which I have thus ventured to 
express has remained unaltered after many years, and was originally 
arrived at only as a result of much disappointment. Nor can I regard 
the more enthusiastic opinions which are often met with as being based 
upon satisfactory evidence. The case in favour of operation can hardly 
be put more strongly than in the following cpiotation from Armour 
(Lancet, March 14, 1908) : ‘ In resj^ect to the question of operation in 
those cases, surgeons have been divided into three classes ; those who 
advocate operation in every case of injury in which cord symptoms are 
present ; those who advise operation in selected cases ; and those who 
abstain completely from operation. To those who would opcjrate upon 
selected cases I would say, as Walton docs, “ Surely, instead of selecting 
the occasional case for operation, we should rather select the occasional 
case in which operation is contra-indicated by profound shock, high and 
rising temperature, and the obvious onset of dissolution.” To those 
who abstain from operation completely I would put this question : May 
we not by operation often save a life or rescue a patient from a helpless 
condition of a most disabling character ? ’ I fear, however, that the 
answer to the question wull be that w^e cannot often, but may rarely, save 
such a patient, and the decision is made greatly more diflicult by the 
slight alteration. At the best it is hardly possible to go further than 
to admit, with Horsley (Brit. Med. Jotmi., December 6, 1890), that^ 
‘ trephining of the spine for injury is an operation of very sliglit danger 
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intended to meet an almost hopeless condition, and the chance of its 
doing any good, although also very slight, is sufficient to render it a 
correct i)ractice.’ 

4. Wounds of the spinal cord, such as are inflicted by sharp instru- 
ments entering between the lamin.e or otlierwisis will occasionally, but 
rarely, be met with. The liistory of such cases where no operation has 
been adopted throws some light upon the wliole (inestion of spinal 
surgery, and I have therefore analysed a mimlxa' of published examples. 
In forty cases of stabs or cuts by sword, ba3^ouet, knife, or chi.sel the 
meninges were wounded ; of these cases fifteen died, and of the deatlis 
nine were due to septic infection. vSo far, therefore, as mortalit}^ 
is concerned, the dangers arc not great, apart from scepsis, which 
would be diminished by full exposure and cleansing of the wound. The 
escape of cere bro -spinal fluid is a common symptom, but never a very 
serious one. As regards the recovery of function of the cord tlui results 
are, however, bad. In only thirty-four of the forty cases was the cord 
injured, tlie remaining six being limited to the meninges or the caiida 
equina. Of the thirtj^-four cases in which the cord was in\^olved, twenty- 
one survived, and of these three appear to have recovered entirely, 
sixteen presented permanent paralysis or anaesthesia or botli, and two 
were said to be improving when last seen. In tlui great majority of 
cases the wound is followed by paraplegia, wliicli shortly passes away, 
leaving a crossed jxiralysis and ainesthc^sia of the Hrown-Sequard type ; 
that is to say, one half only of the cord has been cut and the first elXc^cts 
of hremorrhage and pressure rapidly pass awa^^ but the actual section 
is not repaired. 

These results indicate very clearly the improbability of restoration 
of function in those parts of the cord which have been actually cut, and 
they are thus in accord with most physiological observations. They 
suggest that suture of the divided or partially divided cord may be of 
service, but is not likely to be. With such evidence we may say that, 
granting it is wise to explore and drain an accidental wound of the 
spinal cord or its meninges, we may also ])roceed to suture with the 
most accurate apposition any cut surhices, but that the prospects of 
recovery are by no means hopeful. Suture has, however, been practised 
in at least three cases in which partial recovery has ensued.^ Harte 
and Stewart {Trans. Amer. Surg. Assoc., 1902, j). 28) record a case of 
bullet wound at the level of the seventh dorsal vertebra : three hours 
after injury the cord was found severed, its ends being inch 
apart, with the bullet and some fragments of bone interposed : 

• ^ Duncan (Edin. Med. j6iirn.,'SU\vc\\, i88y) appears to have been the first to 

swture the torn dura mater over a crushed segment of cord, but no benefit resulted. 

X 
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three chromic gut sutures were passed through the cord, but the torn 
theca could not be approximated : at the end of a year the patient 
could move from her bed to a chair and stand with support. Estes 
stated in the discussion of this case by the American Surgical Asso- 
ciation that he had exsected J incli of the cord and sutured the 
ends, obtaining an amount of recovery sufficient to allow the patient 
to stand. Fowler (Annals of Surgery, 1905, p. 507) describes a gunshot 
wound at the level of the elev'enth dorsal v^ertebra, on which lie operated 
on the tenth day, the patient showing some slight subsequent improve- 
ment. It would thus appear thnt the fully reported case of Harte and 
Stewart was followed by a considerable amount of recovery, but in 
Fowler’s case the recovery was not obviously the result of operation, 
while Estes’ report is by no means complete. 

5. Gunshot K'ounds of the cord due to the high velocity bullets used 
in modern warfare were not uncommon in the war in South Africa. 
Of these I have no personal experience, but there appears to be 
little doubt that the injury inflicted is generally irreparable and that, 
as with so many other injuries due to modern lirearms, surgical inter- 
ference is more likely to do harm than good (Makins, Surgical Experiences 
in South Africa, 1899-1900). When, however, the bullet is lodged in 
an accessible position it is clearly advisable to remove it, and in a very 
( onsiderable number of cases, as in those quoted in the last paragraph, 
the removal of revolver and other bullets lias given most satisfactory 
results. Unfortunately in the majority of cases it will be deejily buried 
and will have at once irrex^arably damaged the spinal cord. 

6. The late results of injury to the cord. The above remarks apply 
more particularly to laminectomy in recent injuries of the cord, but 
there remain to be considered those cases in which the injury has been 
survived but has left more or less complete paralysis, or in which recovery 
is followed by the later development of compression jiaraplegia. 

The prospects of benefit from oj:)eration will here depend upon the 
nature of the residual lesion. If jiaralysis and ainesthesia be complete, 
and permanent, and especially if they be associated with abolition of 
the deep and visceral reflexes, the probabilities are that the cord has 
been completely crushed and that operation will reveal a mere fibrous 
cicatrix lying within and more or less completely united to a theca which 
may, or may not, be itself compressed. Such cases are quite hopeless. 
On the other hand, less severe symptoms, and especially symptoms of 
late development or of gradual evolution, are often due to compre.ssion 
by callus, pachymeningitis, or it may be unabsorbed blood-clot, and 
cases of this class arc susceptible of great improvement ; they again 
fall into the class of compression injuries and not into the hopeless clan's 
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in which tlic cord has been destroyed. Laminectomy may therefore be 
regarded as indicated in all cases of old injury witli persistent sj’mptoms, 
except perhaps in two groups which occupy the extreme ends of the 
scale, viz. (1) those in which the symptoms point clearly to complete 
• destruction of the cord and (2) those in which the residual symptoms 
are stationary and so slight as not to give rise to practical inconvenience. 
In doubtful cases exploration is ]M*obably (jiiite justifiabk'. In (‘leveii 
operations undertaken for old injuries of this type I ha\’e live times 
found the cord converted into a fibrous cicatrix and have obtained no 
improvement, but the remaining six all showed some amount of recovery 
of function, three presenting very great improvement although the 
results of descending degeneration were permanent. 

Injuries of the cauda equina. The nerve roots which con- 
stitute the cauda equiiui are more closely allied in th(‘ir physiological 
functions to peripheral ikm'vcs than to the more vulnerable s^iinal cord, 
and Kahler, Chipault, and others have shown that in animals these 
may be cut and sutured with complete rt‘Covery of function, while in 
man 'fuffier sutured the two first lumbar roots, which had been divided 
by a bulh^t wound, and obtained i)erfect recovery. I'here is thus iniK'.h 
more reason for hope after crushing and other injuries of thest; roots 
than after injuries of tlie medulla itself, and (‘xperienci^ fully confirms 
this view. Many cases of fracture-disloialion below the levt‘l of the 
first lumbar vertebra, or even at that of tln^ dorso-lumbar junction, arti 
followed by complete return of function even after para|)legia has lasted 
for weeks or months, and I may almost go so far as to say that such 
cases will generally recover unless tlu‘r(! bi* distinct separation of the 
ends of the nerves by distance, or by tlu; interposition of fragments of 
bone, foreign bodies, cicatrices, or callus. Should siiontanc'ous recovtny 
not ensue, laminectomy has here a delinite olqective, and nerva^ suture 
or the removal of pressure is certainly called for. It is also important 
to note that continued pressure, as apart from crushing followed by 
recoil, is far more common in this region than in the neck. It would 
therefore appear that in injuries of the cauda equina laminectomy is 
likely to prove of great value, but as si)ontaneous recovery may ensue 
it will not always be required. 

The principal question, therefore, which arises in such cases will be 
that of the amount of delay which may be justified by tlu; hope of recovery 
without operation. Speaking quite generally I have usually taken 
a period of six weeks as a somewhat arbitrary limit, and have operated 
after this interval if spontaneous recovery is not obviously in progress. 
In cases with marked deformity, as well as in those in which a skiagram 
shows great displacement, there is, however, a strong probability of 

X 2 
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apposition or dose juxtaposition of the anterior and posterior bony walls 
of tlie vertebral canal, and in such it is advisable to operate at once, 
as the roots are now almost certain to be prevented by the interposition 
of bone from effecting their own repair. Severe vesical troubles will 
also indicate the necessity for early operation, although unfortunately 
in many injuries about the dorso-lumbar junction the vesical paralysis 
is due to an injury of the contis medullaris as well as of the cauda equina, 
so that the prognosis after operatioji becomes much less satisfactory. 
Probably the best general rule will be to operate at once in cases with 
very marked displacement, but in all other cases to await developments, 
operating early if the symptoms arc severe and show no tendency to 
impro\'e, but delaying in all cases in which the progress continues to be 
satisfactory. 

Paraplegia of spinal caries. Spinal caries, associated with 
affections of tlie cord or nerve roots, is generally due to tuberculosis, 
but may result from syphilis, actinomycosis, and certain other conditions 
such as erosion by aneurysms. Of these, the last are quite beyond relief 
by laminectomy, while in syphilis and actinomycosis it will rarely be 
necessary or useful to operate for the relief of pressure, so that practically 
tuberculosis only claims attention in this section. 

In a comparatively small number of cases tuberculous disease is 
limited to the spinous processes, laminie, or articular processes of the 
vertebra", and is producing peiraplegia by direct pressure upon the spinal 
cord. In such the oj^eration of laminectomy both removes the disease 
and relieves the comi^liceition, and its value cannot be questioned. Wc 
here simply follow the general rules which govern the treatment of 
tuberculous disease in readily accessible bones. 

More important is the question of operation in paraplegia due to caries 
of the bodies of the vertebra, with or without kyphosis. In such cases the 
cord is subject to pressure, and the paraplegia is of more or less gradual 
onset, but it is very rare indeed for the pressure to be due to bone ; in 
other words, it does not generally arise from kyphosis with squeezing 
of the cord between the body of one vertebra and the arch of another, 
or from a secondary fracture-dislocation of the diseased vertebra, and 
the bony canal of the spine is seldom much narrowed, although some 
narrowing may be present and may intensify the pressure. 

The usual condition is one of pressure by tuberculous tissue within 
the vertebral canal, and such may exist as granulation-tissue, as caseous 
debris, as an actual abscess, or, in older cases, as a firm cicatrix of leathery 
consistence. All the usual modifications of ‘ cold abscesses ’ are also 
here met with, and fragments of necrosed bone may be present in the 
caseous mass. The cord itself plays a very passive part : it is pale 
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and compressed, and degenerative changes ensue more or less quickly 
and may be associated witli the usual ‘ system-degenerations ’ of com- 
pression myelitis. In such cases laminectomy removes Ihe source of 
pressure, and the cord may, and often does, recover, the results being 
• similar to those which follow enucleation of tumours of the meninges. 
Operation thus offers hopeful prospects as regards recovery of function, 
but it must include as complete a removal as possible of all tuberculous 
material outside the theca both anteriorly and posteriorly, while the 
theca itself should not be opened, as it is important that inflection should 
not spread to its interior. 

The two great difficulties in deciding whether to perform a laminec- 
tomy in paraplegia due to tuberculosis are, however, that some cases 
are so hopelessly progressive that operation is useless and ri'ciirrence 
almost certain, while in many others the probabilities of recov-ery are 
very good even if no operation be adopted. 

On tlie one hand, it is seldom justifiable to operate when the general 
condition is very bad, when active tubercle is present in other regions, 
such as the lungs, or when there is evidence of marked activity of the 
disease in the form of hectic temperature or rapidly increasing kyphosis. 
In such activ^e cases the wiser course is to wait and hope that improve- 
ment may render laminectomy a reasonably safe proceeding. It is also 
wise to ascertain before removing the lamiine that a sufficient amount 
of bone remains in the vertebral bodies to ensure the continuity of the 
spine, and, apart from symptoms, a skiagram may here give much 
information. With these reservations I may, however, say broadly 
that I am not often deterred from operating by thi^ severity of the 
condition. 

On the other hand, it must not be forgotten that the prognosis of 
paraplegia due to caries is exceedingly good if the patient be kept com- 
pletely recumbent for a sulliciently long time, and the tediousness of 
such treatment need hardly be considered, as even after operation a long 
interval will be required for complete bony rei)air. It is, therefore, 
advisable in the great majority of cases to keep tlie ]:)atient absolutely 
at rest on the back for at least six months before resorting to 
operation. If, liowever, the symptoms be increasing steadily, and 
esi)ecially if they do so rapidly, it is probably useless to continue 
expectant treatment, and operation should be advised. In cases which 
become quite stationary after about six months there is also little 
prospect of a satisfactory result, e.specially if there be indications of 
descending degeneration, and in such op(*ration should again be adopted. 
Cases which continue to improve should be left to nature, and a very large 
number will make a good recovery. Cases with marked ‘ trophic ’ or 
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vesical symptoms are uncommon, but such symptoms appear to call 
for earlier operation. 

The adoption of these rules will be found to limit very greatly the 
field of operation in paraplegia due to caries, and the results obtained are 
by no means good (vide infra). Early and frequent operation certainly 
yields a much larger proportion of satisfactory results, but it cannot be 
claimed that such results would not have ensued liad more conservative 
methods been adopted. 

Tumours. Tumours of the vertehree are almost invariably malig- 
nant, and include primary sarcoma and myeloma and secondary 
carcinoma, sarcoma, and lympho-sarcoma. In such cases laminectomy 
is quite useless, and, where the diagnosis is established, it should not be 
adopted, although it is perfectly justifiable as an exploratory operation 
in doubtful cases. The coexistence of marked kyphosis with tlie general 
symptoms of pressure upon the cord will, however, usually determine the 
diagnosis, as will also the presence of malignant tumours in other regions. 
Benign tumours of the vertebi cC, such as osteoma, chondroma, and myxoma, 
very rarely indeed grow inwards so as to press upon the spinal cord, but 
they may be met with and certainly call for operation. In one such case 
Hahn (Neurolog, Centralblalt, igo2, p. 621) obtained a good recovery. 

Tumours growing within the substance of the spinal cord (intramedullary 
tumours) include tubercle and glioma, which are often multiple, and, far 
less commonly, sarcoma in various forms, gummata, neuroma, and other 
rare types. These growths are distinctly less common than meningeal 
tumours, and are not susceptible of removal, as in those cases in which 
operation has been attempted the injury done to the spinal cord has 
proved irreparable. Abbe (Journ. of Nervous and Mental Disease, 1902, 
p. 281) successfully excised an intramedullary sarcoma, but obtained 
little or no functional improvement. ^ 

On the other hand, tumours of the meninges yield the best results, and 
should unquestionably be removed as soon as tliey are diagnosed. Such 
tumours may be extra-dufal or intradural, the latter being somewhat 
more common. The extra-dural forms include sarcoma and its modified 
varieties, as well as fibroma, lipoma, myxoma, lymphangioma, and 
hydatid cysts, and they may arise from the dura mater or the perithecal 
tissue or may penetrate to the vertebral canal through the foramina, in 
which case they are of course not truly meningeal tumours. The intra- 
dural tumours originate on the inner side of the dura mater or in the arach- 
noid or pia mater, and include sarcoma, fibroma, psammoma, myxoma, 
lipoma, endothelioma, fibro-sarcoma, fibro-myxoma, luemangioma, lymph- 
angioma, and (rarely) tubercle, gumma, and hydatid cysts or cysticercus. 
Neuroma and neurofibroma also grow from the nerve roots within the verte- 
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bral canal. Nearly all these growths are encapsulcd and their enucleation 
is seldom diflicult, while they do not appear to present any great tendency 
to recurrence. More than one-half have been described as sarcoma, but 
Harte suggests tliat it is probable that many of them have consisted of 
• granulation-tissue, as sarcoma in other regions does not present this slight 
tendency to recur. If not removed they are necessarily fatal, if not to 
life, at least to the functions of the cord. After removal brilliant results 
are obtainable. 

In all doubtful cases an exploratory operation appears fully justifiable. 
If the tumour be removable tlie gain is great ; if it be malignant or irre- 
movable no harm is done, and life may be considerably prolonged or 
death rendered much easier even in malignant growths of the bodies of 
the vertebrae, portions of which can be excised. 

Syringo-myelia lias occasionally been operated upon, as by Abbe and 
others, but the results are not encouraging and I should hesitate to 
interfere in cases of this class ; if, however, by an error in diagnosis a case 
of supposed tumour prove to be one of syringo-myelia, the latter may be 
tapped through a line needle, and in some cases temporary benefit has 
ensued. 

In spina bifida occulta we have in effect a non-malignant tumour of 
highly complex structure pressing upon the spinal cord, or more commonly 
upon the cauda equina. Here operation is certainly indicated and here 
also the results are very gratifying. 

In cases of cured sjiina bifida the cauda equina is also often pressed 
upon by cicatricial tissue, and the removal of this tissue may be followed 
by recovery which would not otherwise have occurred, as in a case recorded 
by my late colleague. Professor Thomas Jones. 

Inflammatory affections of the meninges. Under tin; title 

of ‘ Chronic Spinal Meningitis ’ Horsley has recently (Brit, Med, Journ,j 
Feb. 27, 1909) described a number of cases in which he has operated. 
The true nature of many of these is still obscure, and doubtless they are 
by no means all of the same type, but they all appear to result from 
meningeal infection. Tlie general symptoms resembh; those of a tumour 
of the cord, but pain is less definitely localized and there are often widely 
spread hypenesthetic areas : arucsthesia is incomplete and witliout 
dissociation : paralysis comes on as a widely S])rcad weakness, often 
unilateral : there are no vaso-motor symptoms : the patients are almost 
always adults, and the upper level of aiiixsthesia is usually mid-dorsal ; 
kyphosis is often present. Some of the cases ajipear to be due to syphilis, 
and several to recent gonorrhoea, while others are assigned to influenza. 

Operating on twenty-one cases of this class, many of which had 
originally been regarded as due to tumour, Horsley found, as a rule. 
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excess of ccrebro-spinal Huid, tliickening of the arachnoid, ‘ matting of 
nerve roots,’ and compression of the cord with consequent annemia. The 
operation consisted in free incision of the distended theca with irrigation 
by strong solutions of mercuric chloride, such as v>/oVo» Gven 
wound in the theca is left open, and it is suggested that the good results 
obtained are analogous to those produced by laparotomy in tuberculous 
peritonitis. 

Spiller {Amer. Journ. of Med, Sci., Jan., 1909) described a similar 
condition as ‘ circumscribed serous spinal meningitis and records a case 
cured by operation. 

It appears probable that now that attention has been called to this 
condition its presence may in the future be more clearly recognized, 
and that its existence explains some of the cases in which a tumour has 
been diagnosed and not found- The writer has operated upon at least 
one case in which careful exploration for a tumour of the cauda equina, of 
which the symptoms were regarded as unequivocal, revealed no growth, 
but in which the theca presented distinct thickening and contained much 
fluid, while complete recovery ensued. 

It is also important to note that, on the one hand, localized types of 
meningitis may, as Horsley suggests, readily give rise to subsequent 
acute myelitis, while the work of Orr and Rows has clearly shown how 
infections may reach the spinal canal along nerve roots and may thus 
set up local inflammatory processes. 

While therefore it is still too early to define the limits of surgery in 
obscure cases of infective meningitis or of myelitis, there is at least some 
prospect that a more ready resort to laminectomy and evacuation or 
irrigation may arrest or cure certain of these. 

Neuralgia. Abbe (Medical Record, July 26, 1890) operated in 
two cases of intractable brachial neuralgia, excising the posterior 
roots and ganglia of the affected nerves, the result being that one case 
was somewhat improved, and the other not benefited. Similar and 
more satisfactory cases haVe also been recorded by Bennett (Brit. Med. 
Journ., 1889, vol. i, p. 945), Horsley (Brit. Med. Journ., December 6, 1890), 
Chipault (loc. cit.), and others, but they are by no means common, and 
the operation is not one which will frequently be required. It is advisable 
to remove only the posterior roots and their ganglia, leaving the motor 
roots intact, but at the time of operation the latter may be of great value, 
as their stimulation by an electric current will indicate that the proper 
roots are being attacked. In several recorded cases the neuralgia has 
been cured by this method, but in others it has failed to relieve, and at 
least two deaths have occurred. Having regard, however, to the com-‘ 
parative safety of laminectomy per se (vide infra), it would appear that 
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a properly performed operation should present slight risks and offer 
considerable liope of cure of the neuralgia, although a permaiu'nt ana\sthesia 
will be produced in those regions which are deprived of their posterior 
root-supply. Lastly, in some cases of malignant disease of the verli'brio 
•in which intense pain is produced by pressurci upon ner\'c‘ roots, the 
resection of the latter will greatly relieve tlie unfortunate patient. 

TECHNIQUE OF THE OPERATION 

Several varieties of incision and variations in detail of the operation 
arc adopted by different surgeons, but, after trying many of these inodi- 
lications, I have found that the straight mesial incision with complete 
removal of the lamincC gives the most satisfactory results, and I shall 
therefore first describe this and refer subsequently to other forms of 
operation. 

Preparation. The pYcUminary disinfection of the skin of the 
back presents certain special difficulties, as it is coarse and thick, with 
many sebaceous and hair follicles, while in miiiiy cases there may be 
bed-sores seriously encroaching upon the field of operation. If possible, 
bed-sores .should be induced to heal before operating, and in all cases they 
should, from the time when operation is decid(‘d upon, be most carefully 
dressed and disinfected as far as possible, great care being taken not to 
allow discharges to escape through or from under the special dressing of 
the sore. Overflow or involuntary discharges of urine into tlu^ bed must 
be carefully guarded against, and it is gencnilly wise to use th(^ catheter 
frequently before and after operation. Incontinence of fieces can be 
temporarily controlled by the administration of bismuth and opium. The 
utmost care in nursing and the toilet of the bed is of course recpiired. 

The pYcliminary disinfection of the field of operation is carried out the 
night before by the free use of ethereal soap, turptintine (which is applied 
with a soft nail-brusli), an alcoholic solution of miacuric chlorides or 
iodide (i in 500), and finally an aqueous solution compress of the 
same strength; but in these matters each surgeon will follow liis usual 
routine. 

Movement and position of the patient. These details liaving been 
attended to the night before operation, it is convenient to bring the 
patient’s bed to the side of the table by means of a bed-trolley, the. use 
of a stretcher or couch involving an additional amount of disturbance 
which in traumatic and some tuberculous cases may be attended with 
serious consequencc^s. Bed-trolleys, although little used in British hos- 
pitals, obviate much unnecessary disturbance, and will be found highly 
•Convenient in nearly all surgical work, but especially in laminectomy. 
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Anaesthesia is now commenced in the bed, and when consciousness is 
abolished the patient can readily be lifted over on to the table, where he 
lies face downwards. During this preliminary anaesthesia the table is 
carefully prepared, as it is essential that the patient should occupy the 
prone position and should have ample room for abdominal respiration,. 
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especially in cases in which the intercostal muscles are paralysed. For 
this purpose a large linn sand-pillow is placed at the level of the pubes 

and iliac spines ; a 
second lies under the 
upper chest and must 
be kept well below tlie 
upper margin of the 
sternum so as not to 
press upon the trachea ; 
a third smaller cushion 
is adjusted to the posi- 
tion of tlie forehead. 
These cushions being 
carefully plac(^d so as 
to suit the height of the 
patient, he is rolled 
over on to them, and 
the mouth, throat, and 
abdomen will then be 
found to be quite free 
Fig. 145. Bed-trolley in Position for from pressure. In a few 

CARRYING THE Bed. cascs ill wliicli tlic Icsion 

lies high in the cervical 

region and is lateralized, the fully prone position may be modified, and 
the pillows adjusted so that the patient lies semi-prone, thus giving 
the maximum of freedom to a probably embarrassed respiration, and 
allowing of more complete fixation of the head and neck. In this way 
I have been able to operate under full auc^esthesia even when the 
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diaphragm was so far paralysed that no abdominal respiratory move- 
ments could be detected. 



Fig. 146. Attitudk for Laminectomy in the Dorsal and Lumhar Regions. 
The arms would rest upon the tabic, but are here drawn hanging down to show the 
space allowed for respiration. 



Fig. 147. .\ttitude for Laminectomy in t ie Cervical Region. The neck 
is flexed more fully than in the previous figure. The arms should rest upon the 
table. 

Ancesthesia, General aniesthesia will probably be adopted in nearly all 
cases, as the operative manipulations are necessarily sevc^re, but in some 
cases of ‘ two-stage ’ operations the second stag(! has been performed 
without an aniesthetic, the dura mater being but little painful on section 
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(Abbe), and Fisher has twice operated under cocaine in cases of fracture 
in which the administration of a general aiicesthetic was feared. Chloro- 
form appears to me to be undoubtedly the most convenient anaes- 
thetic, as no large face apparatus can be used with the patient in the 
prone position, and pieces of lint are mucli more readily manipulated.^ 
Of late I have also used oxygen when required, the tube from the 
cylinder being easily brought to the patient’s face ; or the Roth-Drager 
apparatus may be employed. The anaesthetist should be experienced, 
and may have to face the most serious dilhculties : respiration is often 
greatly embarrassed by paralysis, and there may be extensive bronchitis : 
the face is only partially visible : the pupils are difficult to see, and, in 
cervical cases, may present persistent contraction due to paralysis of 
the dilator iridis : where there is much bleeding or where much lotion is 
used, even drowning has to be guarded against : the aiiiesthesia must 
also be deep until after the removal of all bone. Under these circumstances 
it is not perhaps surprising that several cases have died from the anaesthetic. 

Final preparation of the field of operation. The patient being now 
securely placed upon the table and its cushions, the dressing over the 
bed-sore, if present, is inspected to ascertain that it is clean and not 
displaced, and the compress is then removed from the field of operation. 
The latter area is then again cleaned with turpentine and an alcoholic 
followed by an aqueous solution of mercuric iodide or chloride. Small 
suppurating follicles are often present, and are touched witli the Paquelin 
or other cautery. Finally, the back is covered by a dry sterilized sheet 
having an aperture over the seat of operation, and it is convenient to 
secure this in position by sutures passed through the sheet and through 
the skin of the back at the corners of the aperture. 

Instruments required. The instruments are of great importance, and 
should be strong and well made, it being quite impossible to operate 
easily unless bone forceps and the like are well suited to the purpose. 
For dividing skin and muscles we require a strong large-bladed knife, 
resembling a post-mortem knife rather than the ordinary scalpel, and 
allowing of powerful sweeping through muscles down to bone ; for the 
deeper incisions it is convenient to use a square-ended resection knife 
which can be firmly applied without any risk of penetrating between the 
laminie. A small very sharp tenotomy knife is required at a later stage. 
Half a dozen pairs of haemostatic forceps will probably suffice. The 
retractors must be adapted to a deep wound, and two pairs will generally 
be required to give a full exposure. Strong scissors arc required for 
dividing powerful ligaments, and fine ‘ iris scissors ’ are useful for cutting 
the theca or dividing nerve roots, the blades of these being set at an * 
angle of about 135° to the handle. Dissecting forceps, fine toothed for- 
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ccpvS for handling the dura mater, and two or three pairs of fenestrated 
artery forceps for holding the edges of the cut tlieca are also required, 
as well as strong sequestrum forceps for tearing away fragments of bone. 
For sawing, Horsley’s saw (see Fig. 148) or Doyen’s guarded saw (see 
•Fig. 149) may be employed : in some of the ‘ osteo])lastic ’ metliods 
(jigli’s saw is used, but in ordinary laminectomy it is not nec'ded. The 
bone-cutting forceps should be of the prismatic type, and it is advisable 
to provide two straiglit pairs, one very large and ])oweiful (see Fig. 150), 
and one smaller (see Fig. 15 1), as well as two pairs (see Fig. 152) sp(‘cially 
devised by Horsley for cutting the lamime in a deep wound, although I 



Fig. 14S. Hoksmcv’s Laminectomy Saw. Fig. 149. Doyen’s CIuakdiu) Saw. 



Fig. 15 1. Done-cutting P'orceps. Fig. 152. Horsley’s Angui.ar 

Bon Ji-cuTT i ng F o rc e rs. 


seldom use any but tlie straiglit ones, rowerful rongeur forceps are 
also invaluable for enlarging the aperture in the lamiiuc. The trephine 
I do not employ, although some surgeons utilize it to make the first 
opening into the vertebral canal. One or two strong raspatories are 
needed for clearing the bone, and a chisel is also very useful for scraping 
off the soft structures and leaving a clean bony surface. 

For the clearing of tuberculous foci, gouges, spoons, and Barker’s 
flushing curette are employed, and a long probe is of value in deter- 
mining the extent and direction of cavities, bor enucleating tumours, 
some form of ‘blunt dissector’ is required, and Horsley’s aneurysm needle 
is useful for this purpose as well as for holding aside the theca. 

Small needles for the dura mater should be fully curved, Bonney’s 
•pattern being, in my opinion, the most convenient. I use large curved 
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Bonney’s needles for suturing muscles, and the ordinary straight surgical 
needle for the skin ; others will prefer various patterns and possibly 
a needle-holder. All sutures, except silkworm-gut for the skin, are of 
catgut prepared according to the method of Mayo Robson or A. E. John- 
son {Lancet, April 20, 1907), or otherwise effectually sterilized. 

A douche containing a hot (115° F.) solution of i in 10,000 corrosive 

sublimate in normal 
saline is of great value 
for arresting bleeding, 
clearing the wound, and 
washing out tuberculous 
foci. 

Operation. In- 

cision oj the soft parts and 
clearing of the lamince. 
It is immaterial upon 
which side of tlie patient 
the surgeon stands, but 
the left will generally be 
preferred. The incision 
is made in the middle 
line of the back, and 
carricid at once down to 
the spinous processes 
with tirm strokes of the 
knife. It should be suffi- 
ciently long to give a 
full exposure of the 
parts, ^ and will thus 
seldom be less than 6 
inches in length, while 
subsequent develop- 
ments may require it 
I-'IG. 15.3. J.AMINECTOMY. Fifst stage. Exposure t,, extended to 8 

of the ridec of spinous processes. . , 

‘ ' inches or more. Ihe 

blade of the knife is now carried through the muscles close to the 

spinous processes on the side nearer to the surgeon, until its progress is 

interrupted by the laminie, a few rapid sweeps separating the soft parts 

so as to make a deep groove on the left-hand side of the spine. No 

attempt should be made to deal with bleeding points, but, as soon 

as a considerable gap has been cut, swabs should be packed into the 

bleeding area and held down by the hands of an assistant. The further* 
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side of the spine is then cleared in the same rapid and, as yet, imperfect 
manner, and again the groove is packed with swabs. The hiemorrhage 
caused by these two deep incisions will, to a large extent, cease in the 
course of about a minute. 

^ We now return to the left side of the spine, the pressure by swabs 
being maintained upon the right, and clear the muscles more carefully 
from the spinous proce.sses up to the extreme top and bottom of the 
incision. For this pur- 
pose a pair of strong 
scissors will be found 
convenient, and with a 
few cuts it will be pos- 
sible to make the line 
of spinous processes and 
interspinous ligaments 
stand up as an isolated 
ridge (see Fig. 15:5). I 
have never found it 
necessary to make any 
transverse incisions in 
the muscles or fascia of 
the back, but I would 
insist on the importance 
of pushing the blades of 
the scis.sors so far up- 
wards and downwards 
as to completely server 
the soft from tlie 

spinous j)rocesses. The 
avoidance of any trans- 
verse incision causes less 
hnemorrhage, less inter- 
ference with the blood- I-^minkctomv. Second sta^e. 

supply, and probably 

less subsequent weakening of the back. Swabs are again packed into 
the bleeding groove on the left side of the spine, and attention is turned 
to the right side, where the .spinous processes are similarly cleared. At 
this stage large retractors can be introduced into the two grooves, and, 
the muscles being firmly drawn aside by assistants, the laminie are well 
exposed. Should any large vessels continue to bleed, they may be 
secured by ha;mo.static forcejxs. 

• Before going further, much more room is now obtained by cutting off 
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in one mass the whole of the spinous processes. This is done with strong 
bone-cutting forceps, which are best applied so as to cut from above down- 
wards, each spine being bitten through at its base and then forcibly 
wrenched off until the entire line can be turned down, as shown in Fig. 156. 
It is quite practicable to retain the ridge of spinous processes thus turned 
down, and to replace it at the end of the operation, but I have never 
seen any necessity for so doing, and there are certain obvious disadvan- 
tages and risks, especially in ihc case of tuberculous lesions. 

The lamiine which it is proposed to remove are now fully exposed, and 
the bleeding, which was at iirst somewliat profuse, will be to a large 
extent arrested. The next stage of the operation consists in cleaning tlie 
lamime more accurat(‘ly with a raspatory or chisel, arranging retractors 
so as to hold the wound well open, and removing any luemostatic forceps. 
Ligature of vessels is rarely if ever required, and if oozing still continues 
the hot douche will aid in its arrest. In traumatic cases where there is 
recently effused blood, it is also important at this stage to express as far 
as possible any clots in the muscles of the back, and to make the wound 
as clean as possible. It is also useful to cover the sides of the wound with 
strips of gauze, leaving only the bottom of it exposed, but these strips 
are not represented in any of the drawings illustrating the operation, 
as they hide all but the bony structures. 

The above detail is that which I generally employ, but it has been 
somewhat modified by various surgeons. Instead of a straight mesial 
incision a rectangular flap is sometimes employed, the vertical incision 
running down one side of the spine at about 2 inches from the middle 
line, while at either end a transverse incision some 4 inches long runs 
across the back. The parts thus marked out are raised from one side 
and thrown over to the other in the form of a flap, which may be made to 
include the spinous processes (Abbe), or may be limited to the superficial 
structures only, the muscles being subsequently cleared as when the 
straight incision is used. Some operators prefer a rounded flap turned 
upwards or downwards. I. cannot, however, recommend these varia- 
tions, except in special cases, which will be referred to immediately. 
They involve more damage to the muscular and fibrous structures than 
does the straight incision, and especially they involve transverse section 
of muscular fibres, unless the flap be restricted to the superficial structures. 
They also present the great disadvantage that it is difficult, if not im- 
possible, to extend the wound upwards or downwards. I therefore 
generally prefer the vertical incision except in some tuberculous cases 
with marked kyphosis, in which it is convenient to commence the incision 
in tlie middle line and carry it in a wide curve round the side of the pro- « 
jecting spines, returning to the middle line below. By this incision a 
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slight flap with very broad base is raised from the skin and superficial 
structures only, the muscles being detached from the middle line on both 
sides as before. 

In some operations upon the upper cervical vertebiiu it is alst) con- 
^venient to employ a lateral or curved incision. In this region the lesion 
to be dealt with is often situated laterally, and before commencing the 
operation its position is known so precisely that the laminae of one side 
only may require removal. It is also more difficult to reach the upper 
cervical area by a mesial incision, and tliis cannot be carried forwards 
over the occij)ital bone to the recpiired depth. In such cases it is useful 
to employ a somewhat sickle- 
shaped incision, taking the form 

of a vertical cut i or 2 inches from 

the middle line, extending up- \ 

wards until it meets the occipital mf' ^ 

region of the skull, and then M ^ 

curving over the occipital bone v \ ^ 

across the middle line. This allows 
the short thick muscles of tlie 
back of the neck to be thoroughly 
reflected from the affected side. 

Lastly, it is frequently advised i ^ 

that the soft parts should be 

reflected from the spine ‘ sub- IS i ?/ 

pcriosteally ’, and Ollier gives wji 

elaborate directions for this pur- JjA 

pose. Bickham {Annals of Surgery, 

March, 1905) recommends the 

chisel held with Its bevel towards i^.corL.:ct Link ok Skction ok thk 

the bones as best adapted for rais- Lamin^^. (Modified Irom Bickham,) 
ing the muscles with as much 

periosteum as can be obtained, but it is doubtful whether any truly 
subperiosteal clearing of the bone is here possible, and the method abo\^e 
described undoubtedly yields a sufficiently firm cicatrix. 

Removal of the lamince. The laminre to be removed having now been 
thoroughly cleared by the raspatory, and all superficial bleeding controlled, 
while the parts are well retracted, the next step is to divide the bony arches 
by means of the saw. For this purpose Horsley’s saw is applied to the 
outer side of the centre of the lamintc, and the cut is carried downwards 
and inwards until the laminae are almost completely divided, or the lack 
•of resistance shows that the spinal canal has been already entered. It is 
most important that the section should not be made vertically, as, if the 
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saw is sufficiently far out in the first instance, and the cut is then made 
vertical, the vertebral canal will be missed altogether, and the incision 
will run forwards through the pedicle into the body of the vertebra, as 
on the right side of Fig. 155 ; if, on the other hand, the saw bo placed at 
right angles to the axis of the lamina, it will penetrate towards the verte- 
bral canal, as on the left side of Fig. 155. This preliminary sawing is 
easily effected in the dorsal region, wlien the convexity of the spine renders 
all the larniiiie prominent. In the lumbar spine it presents greater diffi- 
culties, and it is here convenient if the surgeon can use either hand, or if 
the assistant is capable of sawing those laminae which, owing to the deep 
concavity of the bony surface, cannot well be attacked from tlie left side 
of the patient. In the upper cervical region it is also somewhat difficult 
to apply the saw, but here the lamimc are so thin that they can be readily 
cut through by bone forceps alone, a metliod which is simpler and more 
rapid tlian that of sawing. In all cases in which the saw is used it is 
inevitable that a shallow groove should be cut in the lamiiiLe above and 
below those to be removed, but this is of no practical importance'. 

Having made the preliminary saw-cuts, which will have iienetrated to 
the vertebral canal, or nearly so, the bone-cutting forceps are now applied 
to each lamina in turn, and their division is completed, it being seldom 
necessary in the first instance to divide more than two. The points of 
the forceps should be carefully introduced for a short distance only on 
each side of the lamina, and should then be brought together and used to 
lever the bone upwards. This requires care, but the surgeon need be 
under no great apprehension that he will injure the theca, as there is 
normally a considerable .space between it and the laminie, and in disease 
this space will probably still be present, or, if absent, will be occupied 
by tuberculous tissue or tumour only. It is thus only in severe injuries 
and cases of caries with marked kyphosis that there is any probability 
of close contact between the bones and the dura ma\er. In traumatic 
conditions the lower of the two displaced lamiiiie should be first removed, 
as it is remote from the theca, which may be tightly compressed by the 
lamina above. 

The section of the lamina' does not at once allow their removal, as they 
are .still held by the strong ligamenta subflava, which have to be cut 
through with stout scissors, when the arch can be torn away by seques- 
trum forceps. An opening having once been made into the vertebral 
canal, it can, if nec(^ssary, be extended upwards or downwards by the bone- 
cutting forceps, and its edges are rounded off, or its area enlarged by 
rongeur forceps. The vertebral canal is thus fully laid open, and the 
further operative procedures which may be required will vary with the^ 
nature of the case, so that it becomes necessary now to coiivSider separately— 
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(i) The treatment of traumatic conditions. 

(ii) The treatment of tuberculous lesions. 

(iii) The treatment of tumours and other compressing conditions which 
may or may not lie internal to the dura mater. 

» Treatment of traumatic conditions. The first step after having 
opened the vertebral 
canal will be the re- 
moval of any effused 
blood, the hot douche 
being used for fluid 
(‘xtravasation, whihi 
linn coagula are 
picked off or liglitly 
scra])ed away by any 
blunt instrument. 

The exact nature of 
the injury will now 
be ascertained, small 
fragments of bone or 
foiangn bodies being 
removed and tears in 
the dura sought for ; 
it will also b(i noted 
vvhetlier th(i theca 
does or does not prc!- 
sent its normal jnilsa- 
tion, colour, and ten- 
sion. Should the 
latter not be torn, it 
is generally advisable 
to complete any oper- 
ation upon the bony 
structures before 
opening it. The 
lamina which was 
pressing upon the ])ost(*rior surfac(^ of the cord, as well as any de- 
tached fragments which may b(i discoverijcl, will already have* been 
removed. There is, however, a strong probability that the postiTior 
part of the body of the lower vertebra will be pressed backwards 
against the theca, and in order to restore the fnll ca|)arity of the vcTtebral 
canal this must also be removed. To do so tlu! tlu;ca is gently ru.is(‘d 
from one side, a convenient instrument for the* purj)ose being a curved 

Y 2 


'•V 



Fid. 156. J.AMiNixrroMY. I^xposurc Jiiul rclraclion 
of the theca by Horsley's aiieurystn neetlle. 
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Horsley’s aneurysm needle, as shown in Fig. 156, or a fine suture passed 
through the dura mater only, as in Fig. 157. In some cases it has been 
found necessary to divide one or two nerve roots so as to permit of still 
further retraction of the theca, and in the dorsal region this may cer- 
tainly be done with little liesitation, the cut fibres being afterwards , 



Fig. 157. Laminectomy. The exposed theca is retracted by a suture passed 
through it, and the chisel is applied to the body of the vertebra. 

sutured with fine catgut. By one or other of these means the dura can 
be raised up, and the projecting angle of bone clearly exposed and cut 
away by means of a sharp chisel, after which the same proceeding is 
repeated on the opposite side, and any projection completely removed. 

The lumen of the vertebral canal being now fully restored, it remains 
to deal with the theca and its contents. If the former be already torn 
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open, it is not probable that it will contain any large amount of blood ; 
if it be still closed, it must be opened by a free incision in the middle line, 
when any extravasation can be washed away by the douche. ‘For the 
purpose of the incision in the theca the most convenient instruments 
• are a line tenotomy knife or cataract knife, a pair of line toothed forceps, 
and a pair of iris scissors. The theca is liglitly picked up, the point of 
the knife being introduced into it, and the section tlien completed by 
cutting with scissors, very much as in opening the peritoneum, except 
that, of course, the instruments required are much smaller, and ouglit 
to be very sharp. 

The spinal cord itself, or its roots, are next investigated, and may be 
found intact, in which case nothing further n(‘ed be done ; or, more often, 
the nervous structures will be so crushed as to form a blood-stained pulp 
which cannot be dealt with surgically ; or, very rarely, we may lind a clean 
cut produced by a stabbing instrument. In the latter case suture has been 
adopted, as in the cases of Harte and Stewart and of Fowler (vide supra), 
in which chromic gut sutures W'ere passed through the substance of the 
cord. Such suture should certainly be attempted, and the torn dura 
should, if possible, be brought together; but it is difficult to justify the 
excision of a bruised segment of the cord, as experience clearly shows 
that functional recovery may ensue ev(ni after severe bruising, while, on 
the existing evidcnice, no great confidences can be felt in suture. Abbe 
quotes with approval a suggestion made to him by Dana, and subsequently 
also recommended by Lloyd, to the effect that gaps in the medulla should 
be bridged over by cutting across the posterior roots of the upper segment 
and uniting their cut ends to the lower segment ; but such an operation 
does not appear to have been actually practised, and there is no evidence 
wliatever that function would be restored by it. Should the cut in- 
volve the roots of the cauda equina there is, however, no doubt as to 
the value and importance of suture, and successful cas(?s have already 
been referred to. 

The different conditions which may be encountered having thus 
been met, it remains only to rcclose the theca and the wound, as will be 
described hereafter. 

In secondary operation for old injury, it may be discovered, upon 
opening the spim;, that the theca is linn, contracted, and devoid of 
pulsation ; on incising the dura mater the injured region of the cord is 
revealed as a thin, firm band of pale tissue, which apparently contains 
few or no nervous elements, and which, looking like a quill, may be 
an inch or more in length. Under these conditions nothing further can 
* be done. In some cases, how'ever, a mass of callus may be found pressing 
upon the theca, or a dense mass of cicatrix may occupy the peridural 
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space, and in these the compressing agent must be excised, the prospects 
of recovery being much more favourable. 

The treatment of tuberculosis. When the lamina? have been 
removed, it will often be found that the vertirbral canal is occupied by 
a large amount of tuberculous tissue, which may be in any stage of 
degeneration, and it is important to notice that puriform Ihiid may at 
once escape when tlie lamiiKc are cut, and may at first sight be mistaken 
for broken-down nervous structure. Such a tuberculous mass, if present, 
renders it easy to remove the lamime quickly and thoroughly, without 
danger of the instruments impinging upontlie theca ; but in cases of marked 
kyphosis the peri meningeal space may be greatly contracted, and the theia 
may be pressed against the laniime as closely as in traumatic cases. The 
first step after the exposure of the tuberculous matiM'ial will be to remove* 
it as thoroughly as possible, and for this purpose th(‘ oi)ening into the 
V'ertebral canal may reciuire to be considerably extended upwards or down- 
wards. Puriform and caseous matter can be washed away by the douche, 
while more solid tissue is scraped off by a sm;dl V'olkmarm’s spoon or other 
blunt instrument. In many cases, especially in those of old standing, 
there is discovered a definite leatliery mass of cii'atricial fibrous tissue 
which may have to be excised by means of the knife and fine si'issors ; 
but in all, or nearly all, it will be found comparatively easy by ordinary 
surgical methods to get rid of the whole of the diseased material which 
lies behind and to the side of the theca, and thoroughly to clean its 
firm, shining, and still healthy-looking outer aspect. 

It is, however, essential also to investigate and clear the anterior 
aspect of the dura mater. The latter is held over to one side by llu* 
aneurysm needle, as in Fig. 156, but in tuberculous disease a suture should 
never be used for this purpose, as it is essential not to infect the interior 
of till? dura. Tuberculous material can now be removed from the front 
of the theca, as has already been done on its posterior aspect, and in 
many cases one or more tracts will be found to lead forwards into the 
bodies of the vertebne. These tracts must be thoroughly curetted with 
sharp spoons, and too much care can hardly be given to this task. The 
abscesses or carious areas may extend far forwards, and may even be 
continuous with large cavities in the posterior mediastinum or abdomen. 
Should the conditions be such that these collections can be opened and 
dealt with by some route other than that which leads through the vertebral 
canal, such secondary evacuation is to be preferred, but where this is 
impracticable all that can be done is to eliminate as much as possible of 
the diseased material by the opening already made. One side of the 
theca having thus been thoroughly cleaned, the other is similarly dealt 
with, but it will generally be found that the disease is much more extensive 
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upon one side, and, fortunately, the pushing aside of the cord by exuda- 
tion generally leaves a maximum amount of room upon the alTeeted 
side. Throughout this stage of the operation the frequent or constant 
use of the douche is invaluable, and it is essential to wash away any 
* debris which may have been scraped from the deepest parts of the 
wound. 

The use of a drainage tube passing through the vertebral canal is 
not to be recommended even in the case of deeply seated and i^xlensive 
foci. In a few early cases I employed such drainage, taking tlie 
greatest care to ensure that, when left in position, thi‘ tube did not press 
upon the spinal cord; but I am quite satislied that it is wisi‘r to 
complete the curetting and Hushing of the abscesses as tlioroiiglily as 
possible, and then to close the wound. 

The dura mater should m^ver b(^ opened in tub(‘rculoiis ('ases, as it 
forms a very ellicient barrier to the extimsion of llu* disease to the 
meninges, and the destruction of this barrier ciin only do harm, while 
in the lare cases in whicli infection has already pemdrated to tiu' spinal 
cord the condition is beyond tlu^ reach of surgery. 

Treatment of tumours and similar conditions. If the exposun^ 
or removal of the lamiine reveals a growth originating in boiu*, it will 
probably be malignant, and in such ('.ases all that can be done? is to 
partially excise or scrape it away by means similar to those adopt(‘d in 
the case of tubercle. I have? done this on two or thrcie occasions, and 
obtained very good results so far as tlui immediate r(*lief of pre^ssure 
symptoms is conecumed, but naturally the total rc?moval of the malignant 
growth has not been possible, and the pati(*nts have ultimat(*ly died from 
one or other of the varied n^sults of such disease. 

Non-malignant tumours in the viatebral canal, including such con- 
ditions as hydatid cysts and the masscis of fatty and othcT tissui‘ met with 
in spina bifida occulta, are geiuu’ally on the posterior aspect of thi^ tlu'ca, 
and may b(^ dissected away by ordinary surgical mc^asuiws. In all such cases 
it is unnecessary to open the theca, but removal of the compressing mass 
should be carried out with great care and tlioroiighness, and, if pulsation 
is not then visible in the whole of the ex]X)S(‘d area of tlie theca, an 
intrameningeal lesion may be suspect(id and sought for. Tlie n^sults of 
such operations are excidlent, but the occasions for them comparativ^jly 
few. 

The most interesting cases are, however, those in which tlu; growth lies 
within the theca. In many of these nothing will be discovered until the 
dura is opened, although a slight bulge may be perceptible externally, 
and pulsation may cease at the point where the growth is situated. An 
incision is therefore made in the middle line of the theca with the fine 
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knife and scissors as already described, and this must be long enough 
to expose the whole of the affected area. It will be found convenient 
to keep open the lips of this incision by means of two fine sutures upon 
each side, passed tlirough the cut edges and held back by the weight of 

Spencer Wells’s forceps, as 
in Fig. 158. The tumour 
I will then generally come 
j into view, the majority 
being situated on one side 
of the spinal cord, and in 
a very accessible position, 
but it is to be noted that 
in a good many cases a 
cyst -like bulla of the 
arachnoid may first be 
revealed, and may be mis- 
taken for a cyst or may 
overlie and obscure an 
actual tumour ; such sacs 
or bulhe collapse at once; 
on slight puncture. The 
tumour itself is seldom of 
great size, but forms a 
soft, rounded or oval, en- 
capsuled mass of about 
the same colour and con- 
sistency as the cord itself, 
or darker and more vas- 
cular and often very fri- 
able. The little growth 
generally lies between two 
adjacent nerve roots, or it 
Fig. 158. Kemoval of an Intrameningeal involve one or even 

Growth. The theca is held open by four sutures ^ • -i 1 x 

and the gro^vth dissected away from the spinal more roots m its substance, 
cord. it is seldom a difficult 

matter to enucleate it by 
gently insinuating round it the point of the curved aneurysm needle or 
other blunt dissector. If any roots be involved in the growth, or not 
readily separable from it, these may be cut across and excised without 
liesitation, especially as in the majority of cases they will be in the 
comparatively unimportant dorsal region. 

Tumours situated in the substance of the cord have occasionally been 
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enucleated through a small vertical incision, and the cavities of syringo- 
myelia, if found, may be emptied by a fine hollow needle ; but such 
intramedullary operations do not yield satisfactory results. 



Fig. 1 59. Methods of uniting the Vertebr.^ by Wire Sutures. 
(Modified from Chipault,) 


Closure of the wound. If the dura mater lias been incised, it may be 
closed by a continuous suture of fine catgut, or preferably by interrupted 
sutures placed about i inch apart. The erectores spinas of both sides 
are then approximated by a further series of interrupted catgut sutures, 
leaving the trapezius or latissimus dorsi still gaping, after wliich 
a third series of sutures brings the latter superficial muscles together, 
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and finally the skin is closed with silkworm gut. I have not in recent 
years employed any drainages, and have never had any reason to regret 
this course. 

In order to give greater security to the spine the wiring together of 
spinoits processes or lamince has been strongly advocated, especially in 
cases of injury or destruction of the bodies of the vertebne. For this 
purpose strong sih'er wire is passed through or over the spinous 
processes, lamiiicX, or articular processes as indicated in Fig. 159, 
modified from Chipault’s Chirurgic Operatoire dxi Systeme Nerveux, 
The introduction of siicli methods will, however, prolong and comjfiicate 
the oi)eration, and introduces a considerable additional danger should 
there be any wound infection, while it would appear to be hardly 
necessary provided that sufficient care be taken in the after-treatment of 
the damaged spine. 1 have, therefore, never personally adopted any of 
these methods, although in cases of extreme osseous defect they may 
be of considerable value. 

The wound having been closed and covered with an amount of dressing 
sufficient to absorb any cerebro-spinal fluid which may esca]:)e, it may 
be necessary to apply immediately somi^ form of support to tlu^ spine. 
In traumatic and in extensive tuberculous cases this should be prepared 
beforehand by cutting out to the model of the patient’s back a piece of 
the strongest poroplastic felt : in the lower dorsal and lumbar region 
this is made to surround the body, and where the opt^ration is cervical 
or upper dorsal it encloses the shoulders and should bi^ brought forward 
over the clavicles or upwards on to the occiput. Such a carapace is laid 
o\’er the dressing while the patient still remains in the prone position, 
and is temporarily retained by one or two turns of bandage. The patient 
is now carefully lifted back on to tlui bed, which, as before, is drawn to 
the side of the operating table, and the support is then more securely 
attaclu^d by a many-tailed or roller bandage ; finally, the head and 
shoulders are fixed by towels held in position by sand-bags. 

In the great majority of cases the supine position in bed will prove the 
most satisfactory as well as the most comfortable, but where there is 
much removal of bone and any danger of pn-ssure on the cord it is well 
to keep the patient upon his face. 

After-treatment, in cases of prolonged operation there may 
be a considerable amount of shock, and for this reason many operators 
hav(^ divided the inocedure into two stages. This is, however, very 
ran'ly necessary, and the advantages of immediate completion are obviously 
great. I have found little or no real difficulty in connexion with shock, 
and a few hours in a warm bed arc usually followed by rapid recovery. 
Pain is often severe, but there is not as a rule any objection to the some- 
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what free administration of morphia. The wound is g(*nerally dressed 
at the end of a week, and will then be found liealed. Profuse Jlow of 
cercbro-spinal fluid is an occasional inconvenience, but is certainly rare, 
although in some cases it appears to prolong the vomiting which follows 
jlmesthcsia ; it may be controlled to sonn* extent by keeping the head low 
and raising tlie foot of the bed, and it may call for dressing at an earlier 
date than would otherwise be required ; vomiting diu' to this cause 
being probably best relieved by bromide of potassium. Details of nursing 
will be governed by the general conditions as regards j)aralysis, bed- 
sores, and aff(!ctions of the bladdiT and n'ctuin, while in some casi's pul- 
monary complications, liyperpyr(\\ia and the like, may have to b(‘ di'alt 
with ; but, apart from troubles which are common to other casi‘s of j)ara- 
plegia, and are the result of tlu^ disease ratlua' tlum of tlu^ n])i‘ration, 
there is no essential diniculty in tlie after-treatment. 

The surgical results are generally excellent, and wound healing is, 
as a rule, rapid and firm, the only serious diflicultii^s bi‘ing those wliich 
may result from tuberculous infee'tion. In all ordinary cas(‘s (‘online- 
ment to bed for about a month will suflici^, and at the end of that time* tlu‘ 
back will bii sufliciently strong for the patient to sit or stand uj) ; but in 
tuberculous disease sj)ecial supports may be recpiired, and in all case's 
tlie theraixuitics of piiralysis or of se;condary deformitit*s, such as talipes 
equinus, must be caredully atie'uded to. 

OSTEOPLASTIC RESECTION OF THE SPINE 

As an alt(‘rnative to laminectomy ‘osteoplastic resection of the si)ine ’ 
has occasionally bexm practise'd. TIhj oj^eration e'onsists in re'llecting 
upw^ards or dowinvards a Hap which contains two or more' lamiiue w'ith 
their spinous proct\ss(?s and soft parts intaed, the; theca bi'ing thus exi)ose‘d 
and the llap re;placed at the end of the oixTation. Dawbarn {Nciu York 
Med, Journ., i88q, vol. i, p. 711) made a \ortical incision on i‘ach side 
of the spine, uniting the centres of these two incisions by a trails versci 
cut so as to produce* the shape of the letter H, and relle^te'd uj)W'ards and 
dowanvards the two stiuare Haps thus marked out, eae.h llaj) containing 
its bony (dements and being afterw'ards rejdaced. Urban (Verh. d. 
dcutsche Ges. fiir Chintrgic, xxr^ Congioss, 1892, p. 211) introduced tlui 
operation by a U-shaped Hap, which has since bee;n improvaal by Hartley’s 
suggestion to make a prediminary (‘xcision of tlui spinous ])rocess at its 
base and thus allows of more ready retlection of the Haj), and the ‘Urban- 
Hartley operation’ may now be regarded as probably the best form of 
osteoplastic resection. 

Urban describes two incisions, each parallel with and about 7, centi- 
ibetres to one side of the middle line, these being united at one end by 
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a curved incision so as to mark out a long U which may be directed 
upwards or downwards. The incisions are carried down to the lamime 
and the flap is then turned up from its loose end. The arch first met 
with is cut through close to its spinous process, where it may be attacked 
with the least danger to the cord ; but this having been turned up, the 
remainder are cut as far out as possible, each in turn being raised so as 
to provide a clear field in which to see the next. After dealing with the 
contents of the vertebral canal the flap is replaced and sutured in position, 
the mutual relations of the soft parts of the back and the resected laminae 
not liaving been disturbed. In the case of the lumbar and three last 
dorsal vertebrje the flap is turned upwards, and in that of the cervicid 
and upper nine dorsal vert(d)ra3 it is turned downwards. 

Bickham {Annals of Surgery, 1905, p. 372) gives a very precise descrip- 
tion of this operation with Hartley’s modification. Two distinct stages 
have to be recognized, viz. (i) the preliminary excision of the spinous 
process at tlie base of the flap, and (2) the formation and turning back 
of the osteoplastic flap itself. In the preliminary operation a short 
mesial incision is made at the intended base of the flap so as to expose 
fully, and subperiosteally if possible, one of the spinous processes ; the 
ligaments above and below the selected spine arc then cut through with 
scissors and a Gigli’s saw is carried well down to its base, which is cut 
across so that the entire spine is removed ; the little wound is then 
packed with gauze and is not closed until the end of the entire 
operation. 

The turning hack of the osteoplastic flap is then proceeded witli. 
A fresh incision is made in the form of the letter U, the open mouth of which 
is the base of the flap, at which the limbs of the U turn outwards like the 
mouth of a flask, so as to give a wide base over thcj outer ends of the 
laminie of that vertebra whose spine has just beep excised. These 
limbs are carried downwards to a point below the spinous process of the 
last vertebra to be resected and arc there united by a broad curve (see 
Fig. 162). The incisions thus made are carried down to bone, and should 
reach the laminae internally to the bases of the transverse processes 
(in the dorsal and lumbar region) or articular processes (in the cervical 
region). The laminae are now cleared by the chisel, the soft parts being 
scraped away sufficiently to leave a clear path for the Doyen’s saw. 
The latter, with its guard set at 10 millimetres, is next carried through 
the laminae to be resected and will also cut about half-way through eacli 
lamina above and below ; to do this in the whole length of the wound 
it will be necessary for the surgeon to saw first with the right hand and 
then with the left, or else to walk round the patient and complete his 
section from the opposite side of the table, as the handle of the sa^ 



TECHNIQUE OF THE OPERATION 


333 


does not allow a complete section to be made by sawing only from below 
upwards. The saw-cuts having been completed and carried well tliroiigli 
the laminae, Jhe ligaments below the lowest exposed spine an^ completely 
divided by scissors in the usual way, and the flap is now ready to be turned 
back by the chisel, which is used as a lever and not as a bone-cutting 
instrument ; it is at this stages that the advantage of preliminary excision 
of the basal spine is realized, as it would otherwise be impossible without 
much tearing to bend back the base of the U-shaped flap. The theca 
is thus fully exposed, and the remaining stages of the operation arc 
similar to those of laminc^c- 
tomy and dependent upon 
the conditions met with. At 
the close of the operation the 
flap is carefully replaced and 
sutured in its original posi- 
tion. 

The one great advantage 
of this operation over or- 
dinary laminectomy is that 
practically no bone is re- 
moved and that at the close 
of the operation the conti- 
nuity of the spine and of the 
vertebral canal is restored. 

That this is per se an ad- 
vantage cannot be denied, 
although in its practical work- 
ing laminectomy does not 
appear to lead to the w^eak- 
ness of the back which might 
be expected. On the other 
hand, the osteoplastic opera- 
tion has certain definite dis- 
advantages. Of these perhaps the most serious is tlie dilliculty and 
danger of its performance in many pathological conditions. Bickham 
in his strong advocacy insists that the theca can hardly be injured, but 
he is careful to point out that its safety is only assured under normal 
conditions, i. e, where there is a well-marked peridural space. In injuries 
and in diseases of the bodies of the vertebrae with marked kyphosis such 
a space is often entirely absent, and I should fear to optai the spinal 
> canal by a method which gives a less clear held of viciw and a less 
range of selection in the method of dividing the laminie, and which 
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depends for its safety entirely upon accurate sawing through laminae 
wliicli may in the closest contact with the cord. 

Not only does resection thus appear to be a more dangerous operation, 
but in many cases of disease it has certain further disadvantages. Bleed- 
ing is probably greater in an operation in which tlie incision of the soft 
parts is doubled in extent, and the time required for the operation must 
be greater than in laminectomy. Again, the resection operation does 
not readily allow of extension of the spinal opening beyond the scope 
originally planned. And, lastly, in cases of compression due to injury 
or otlier varieties of kyphosis the reposition of compressing lamiiiie may 
render the wliole operation futile.^ 

For these reasons the writer has, after one or two attempts, abandoned 
osteoplastic resection, although it miglit usefully be employed in easels 
in which we have to deal with such conditions as accurately localized 
intrameningeal tumours or the division of roots for neuralgia, that is 
to say, for conditions in wliicli the vertebral canal may bti expected to 
be normal in size, and in which it will not be necessary to extend the field 
of operation, 

MORTALITY AND DANGERS 

The operation of laminectomy is undoubtedly a severe one in itself, 
but its mortality is not readily ascertained, as many cases die early from 
the original disease rather than from operation, and in published records it 
is by no means always easy to determine what the cause of death has been. 
Nor is it safe to draw definite conclusions from published cases alone, 
while hospital statistics arti not available in the case of an operation so 
seldom performed. Ilarte {A nnals of Surgery, 1905, p. 524) has, however, 
carefully collected ninety-two published cases of operation for tumour 
and obtains the following results. Forty-three cases (47 %) were fatal, but 
of these a good many died some weeks after op(^ration,'and it is probably 
only in twenty-six (28%) that death could bo traced to the operation, 
the principal causes of death being shock and haemorrhage (seven cases), 
sepsis and meningitis (seven cases), and ‘ exhaustion ’ (eight cas(‘s). 

Endeavouring .some years ago to ascertain the mortality of the opera- 
tion in various conditions, I collected the published records of a few 
surgeons who had had considerable experience, and had rc^ported groups 
of cases. Tlu^ records of Macewen, Horsley, Lane, Abbe, Chipault, Schede, 
and my own cases, thus yielded seventy operations for various conditions, 
and of these twelve, or 17- 1%, might be regarded as deaths due to or 
acct*leratt‘d by the operation itself. Summarizing these results in the Hun- 

' In the event of scjHic infection the flap with its detached bones may become^ 
a source of #<reat danger, and Sonnenberg attributed death in one of his cases to 
this cause (Ilarte, loc, ciL), 
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terian Lectures for 1894, I added: ‘Tlic cause of deatli in tliese cases was 
generally shock ; septic troubles are practically absent, and Ii.cmorrhage, 
formerly so much feared, is rarely serious. This fact is an I'ucouraging 
one, as it is by no means impossible that an increasing experii'iice and 
gossibly an improved technique may lessen the one serious risk— tliat of 
.shock.’ That this has proved to be the case my own experience lias 
since confirmed, as I have now personally operated forty-nine times and 
obtained the following results : — 


opera lion for 

‘Total cases. 

Deaths litte to 
or hastened by 

Deaths due to the 
disease but occurrinf^ 



operation.^ 

within a feio iceehs. 

Recent injuries 

5 

0 

5 

Old injuries .... 

17 

I 

0 

Caries ..... 

*7 

2 

I 

Malignant Ixuie disease . 

3 

i 

1 

Kxtra- tried Hilary growtiis 

2 

0 

0 

Intramedullary growths . . ' 

' 4 

() ; 

( ) 

Exploration (? acute myelitis) 


" i 

I 


i 4(> 

1 

S 


In the above table we find then only three di atlis (0 i "„) wliich were 
more or less directly due to tlu^ operation, ;ind of tlu; three deaths two 
were in cases of advanced tuberculous di.sea.se with extensiv'i^ destruction 
of the vertebral bodies, both dying from shock, wliile tlie tliird was due 
to a re-extension of traumatic myelitis in a casir of cervical injury witli 
almost complete parajilegia in which operation was undertaken eiglit 
weeks after the infliction of the injury. Exploratory operations and 
operations for tumours and allied conditions have been uniformly sucia-ss- 
ful so far as life is concerned, and (;ven in the earlier and mor<! tentative 
operations for injury, which have now to a largi' extent been abandoned, 
there has been no reason to suppose, ('xciqit in the om; case referr<?d to, 
that death was in the least degree ha.stened by operation. 

It would therefore appear that lamiiuictomy per se is a formidabh' 
operation, but far less so than it is often .supposetl to be, and that, except 
in very severe cases, the immediate result ought to be quite satisfactory. 
There are, however, certain special difficulties and dangers which dmnand 
somewhat further consideration. 

Shock is often severe, and is due mainly to the prolongation of the 
operation and to hjemorrhage. It is therefore best avoided by familiarity 
with the technique, the use of thoroughly suitable and reliable instru- 
ments and especially of effecth’e bone-cutting instrunu'nts, the efliciiiit 
arrest of bleeding, and can; in the warming of the operating theatre and 
* ^ None of these deaths have occurred in recent years, nor have there been any 

liiicl results in three cases operated upon since the ab(3\ e was written. 
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in protection of the body temperature by wrapping up the limbs. The 
division of the operation into two stages offers much less advantage than 
in operations upon the skull. In cases of injury such division will rarely 
be contemplated, as the conditions arc comparatively simple, the localiza- 
tion is easy, the treatment of the bony lesion is usually the sole considera- 
tion, and the onty hope of success lies in the relief of the lesion at the earliest 
possible date. In the case of tumours also, the operation, if divided into 
two stages, would be interrupted before the incision of the theca, but tliis 
incision and the enucleation of a growth seldom take any great length of 
time or cause any serious hiemorrhage or shock. In tuberculous cases 
with extensive abscesses the difficulties and delays may be great, but 
unfortunately these cases are ill suited to a two-stage operation which 
increases the already grave risk of infecting the wound with tuberculosis. 
For these reasons I have never thought it wise to divide the operation. 
One of tlie two cases which died from shock was that of a child in which 
the removal of the laminic revealed the fact that the bodies of the verte- 
breu were totally destroyed, so that all the support of tlie spine was with- 
drawn, and in the other a large abscess penetrated to the pleura, neither 
of which are conditions likely to have given better results had the operation 
been thus divided. 

As a rule, even severe shock after laminectomy passes away nuidily 
when the patient is returned to a warm bed. The usual stimulants may 
be given by the mouth or by hypodermic or intravenous injections, and 
there is no difficulty, such as is met with in abdominal operations, in giving 
food and stimulants by the mouth. On the other hand, it is advisable 
not to give rectal injections if they can be avoided, as the rectum is often 
incapable of retaining them, while there is considerable risk of soiling the 
dressings and it is advisable to disturb the patient as little as possible. 

Tlie ancesihesia presents very considerable difficulties, and in several 
reported cases death has resulted from the anaesthetic. This question 
has, however, already been fully dealt witli, and it is only necessary to 
reiterate the importance of providing for the free use of such muscles of 
respiration as can act, combining oxygen with chloroform, and, in opera- 
tions upon the upper spine, guarding against tlie entrance of fluid into 
the respiratory passages. 

Hcemorrhage is very free at the time of incising the muscles of the back, 
and is naturally the most prominent danger at the moment of o2:)eration. 
The best safeguard is to make the incisions into muscle freely and quickly, 
and then to plug the wound with swabs, allowing a short time for pressure 
to effect arrest. If this be done it will be found that after a very few 
minutes only one or two bleeding j^oints remain, and that these can , 
readily be secured. I have never required more than half a doze.n 
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hcxmostatic forceps and have seldom liad to use any ligatures. The use 
of adrenalin has been advised, but is probably (juite unnecessary and 
causes some additional delay and risk of infi'ction ; cidcium chloride 
administered in half-drachm doses thrice daily for forty-eight hours before 
operation might be of service, but I have only rect‘ntly employed it in lami- 
nectomy, and cannot at present claim any si)ecial advantage from its use ; 
the hot douche is of great value in checking bleeding during tlie later 
stages ; but my sheet anchor is undoubtedly spongi* pressure throughout 
the operation. Flap operations and methods which involvi* any transviTse 
section of the muscles of tlie back are obviously more liable to bi* associati‘d 
with serious bleeeding, for which reason the long straight incision of all 
muscles is probably nuicli the safest. Chii)ault has collectc‘d tlirei* cases 
of death due to hexmorrhage from the verti‘bral artery, but such results 
appear to indicate a want of precision in anatomical knowledge, as, if the 
operation approaches the transverse processes ()f the cervical \’(‘rtebra', 
the artery ought to be tied. Secondary h.Tinorrhage ;i])])(\irs to l)e un- 
known, and the position of the wound causes so much local pressure that 
we need probably have no fear of continued oozing. 

Sepsis has seldom given trouble, and the measures whicli hav(^ been 
found most effective in its prevention havii be(‘n aln^ady indi('ati‘d. 
Von Bergmann advises stitching oiled silk totheedgijs of the skin wound, 
followed by resterilization of the hands befon' proc(*(‘ding with tluj 
operation, but gauze; is probably quite as effective; and is muc'h more 
efficient in arresting Inemorrhage. 

Escape of ccrehYO-spinal fluid has in the past been re*garded as a special 
dange;r of the operation, but does not aj)pear to have bee.‘n ae:tually fatal 
in any case either of operation or of aceudental injury to the meninges. If 
troublesome at the time of operation it may be exintrolleel by lowering the 
patient’s head, but the flow is rarely sufficiently profuse to cause any 
inconvenience. It is usually at once arrested by suture of the dura mater, 
and it is quite unusual to find any ai)preciable amount of discharge on 
the dressings. 

Injury to the contents of the vertebral canal must of course be most 
carefully guarded against, and extreme; care and gentleness are n(;cessary 
in removing the laminae and in handling the cord. In the; normal spine 
there is a considerable interval between the arches and the theca, this 
space being occupied only by a little lax tissue with .some fat, and it is 
here easy to introduce the ends of bone forceps into tlie canal and to cut 
freely. In the case of intrameningeal tumours there is also gen(;rally 
abundance of room, but the perimeningeal space is apt to be slightly 
lessened and its connective tissue is often increased in density and less 
obviously fatty. In tuberculous cases with no marked kypliosis there is 
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also a wide space, and the tuberculous material which occupies the space 
serves to protect the theca during the manipulations lor its exposure. 
Similar conditions will also be met with in the case of extra-meningeal 
tumours. 

It is thus in the case of injury and of some tuberculous spines with 
marked kyphosis tliat the greatest difficulty is met with, as in these the 
lumen of the vertebral canal may be greatly restricted and the utmost 
care is required in removing the laminae. The safest course is to make the 
first opening not through the most depressed lamina, but through the 
prominent one beneath it, so that the exact position can be more 
clearly seen and the available space estimated. In the subsequent 
section of the compressing lamina the saw is used with great care and 
carried only partially through the bone, after which the bone forceps 
are applied vertically, no attempt being made to insinuate one point 
beneath the bony arch. 

It is obviously very necessary not only to avoid injury in removing 
bone but to guard against pressing on the theca with swabs, and assistants 
must be warned and most carefully watched to prevent any rough use of 
sponges, to which they arc the more prone as in the early stages of the 
operation fiian pressure has been a necessity. It is also essential to use 
the utmost gentleness in raising the theca to attack its anterior aspect 
and in enucleating intramedullary growths. 

In spite of all possible precautions I have had two cases of tuberculous 
disease witli marked spastic paraplegia in which operation was followed by 
a complete flaccid ^paraplegia with amesthesia, and in which the cord 
must have been injured by the operation, but I do not know exactly 
how such injury was inflicted, as it may have been due either to direct 
bruising or to subsequent pressure by blood or by the escape of the con- 
tents of tuberculous abscesses. I do, however, consider that the very 
real danger of increasing the injury to the spinal cord is one of the most 
serious in operating upon advanced tuberculosis, but have never met 
with this difliculty in any other class of case. 

Interruption of the continuity of the spine is also a real danger in cases 
of severe injury and in advanced tuberculous disease or malignant growths 
of the bodies of the vertebrae. In such cases the bodies may be so com- 
pletely destroyed that on removal of the laminae there is no sufficiently 
firm tissue left to maintain the integrity of the column, and there is the 
greatest danger that the cord will be crushed in moving the patient, or 
that the back will not again be fit to carry the body weight. In traumatic 
cases and in malignant disease such a result would be of little importance, 
as life could not be prolonged under any circumstances, but in tuberculous 
disease it may aggravate the pre-existing trouble. It is therefore advis- 
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able, in cases of Pott’s curvature with marked deformity, to ascertain by 
radiography whether the bodies of the vertebra} are still sufticiently well 
defined to be reasonably likely to maintain their continuity. I would 
also advise that the operation should be discontinued if on exposure the 
Uimin^e are found to be ankylosed. In the case to which I have already 
referred, in which laminectomy left no bony continuity in the spine, and 
in which fatal shock ensued, I found three lamiiiie thus firmly ankylosed, 
and having removed them discovered that the spine was left absolutely 
flaccid and incapable of yielding any protection to the spinal cord or any 
support to the body. 

Tuberculous infection of the wound or cicatrix is best avoided by the 
thorough removal of the disease at the time of operation, but will probably 
always constitute a serious difficulty in this as in other operatiems for 
tuberculous bone disease. The danger is probably increased by drainage, 
which should therefore be avoided whenever possible, but if evacuation 
of an abscess cavity can be effected by some route other than the spinal 
canal such a ‘ safety-valve ’ should certainly be provided. The danger of 
tuberculous invasion of the scar may also be diminished by tlu' use of 
a slight flap in cutting the superficial structures, and this has the advantage 
of leaving intact the frecpiently damaged skin over the angle of curvature. 
Tile flap is taken in a gentle curve round the prominent angle, leaving 
and returning to the middle line ; it goes througli superficial structures 
only, and after it has been reflected the muscles are divided by the usual 
vertical incisions. 

Weakening of the back so that it is permanently unablc‘ to sujiport the 
weight of the head or body has been occasionally met with, but is probably 
best avoided by keeping all muscular incisions absolutely longitudinal 
and by closely suturing the muscles together at tlie end of the operation. 
If this be done a very firm scar is secured, and the writer has never seen 
any inconvenience result from weakness, while many patients are able 
afterwards to carry on laborious work without any inconvenience. In 
tuberculous cases it is of course necessary to treat the bone disease after 
operation, and, as in edl other cases of spinal caries, the results may be 
unsatisfactory ; in traumatic cases it is also advisable to support tlie spine 
for about two months after the injury; but in the case of tumours and 
of operation upon old traumatic cases no support is retpiired, and the back 
is quite strong enough for the patient to sit and stand up after three or 
four weeks, which is probably the shortest time at which his paraplegia 
would permit him to do so. Speaking broadly, the results as regards 
the strength of the spine are so satisfactory that it is rarely if ever 
necessary to adopt any osteoplastic operation or to secure the lamina} by 
w^e sutures. 
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RECOVERY OF FUNCTION AFTER OPERATION 

Even more difficult than an estimate of the inherent’ dangers of 
lamimxvtomy is an appreciation of the results as regards the recovery of 
function of the spinal cord, nor can any certain information be obtained 
from an analysis of published cases. The following analysis of personal 
cases will, however, givti some indication of what may be anticipated 
in a fairly large number and representative series of operations, it being 
premised that in all these cases the lesion was a severe one. Thc‘ cases 
are forty-nine in number, and we have already seen that three died as 
a result of operation, so that there remain for consideration forty-six. 
These may be roughly divided into groups as follows ; (a) cases which 
died as a result of the original disease or injury within a sliort period of 
operation ; (h) cases which survived but which when discliarged from 
hospital or otherwise lost sight of were unrelieved ; (c) cases which 
presented marked improvement in symptoms but in whicli symptoms 
are known to have ultimately returned ; (ci) cases which when discharged 
from hosi)ital or lost sight of were markedly relic^ved or improving, but 
were not actually traced to reco\'ery — this column includes three cases 
which have been operated upon within the last six months and which 
can therefore not be traced to the linal result ; (e) cases which have been 
definitely traced to recovery sufficient to allow the i)atients to return to 
work. 


Patholoi; ical co nd itio n . 

Kcicent injuries 
Old injuries 
Caries 

IVIcilignant bone disease 
Extra-meningeal growths. 
Intrameningeal growths . 
Exploratory (? myelitis) . 

Total 


1 

! ! 

(«) 

(b) 

(«•■) 

('/) 

('■) 

Cases, 

i 

I Death from 
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Unre- 

lievcd. 
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recurrinf^. 

Relieved, 
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5 

5 
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t) 

0 

0 
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7 
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15 
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2 

4 

5 

I 

•-> 

0 ' 
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2 

0 

0 

0 

0 
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0 

0 

0 

I 

\ 3 

1. 

I 

0 

0 

0 

0 

46 

8 1 

10 

5 

10 

' 13 


From the above table it will appear that, roughly speaking, one-fourth 
of the cases may be regarded as cured, and one-fourth as relieved, the 
remaining half not having benefited from operation. We also find, as is 
to be expected, that in recent injuries, in malignant bone disease, and 
in exploration where no tumour was found, there were no good results. 
In old injuries the removal of callus or of cicatrices around the theca has 
proved very valuable, and in cases of tuberculosis with abscesses or 
cicatrices pressing upon the cord the results have also been satisfactory, 
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while in the case of tumours they have been very good. In effect this 
implies that in all cases of pressure lesion we havi‘ much to hope f(U% but 
that in aciwte cases success must be rare, wliile malignant disease can 
seldom if over be eradicated. 

• Analyses of published cases give little information of value. The 
number of operations performed for injuiy has been great, and many 
arc stated to have been relieved or cured, but in a very largi* number of 
these such expressions merely imply that the case was not rapidly fatal, 
and only a detailed examination of eacli would show how far real recovery 
was obtained or was attributable to operation ; tlu‘ majority of the 
records will be found to be very unconvincing. Again, in the case of 
paraplegia due to caries large numbers of recoveries can b(' obtaiiu'd by 
early operation in all cases, but so many of thesi‘ recover with j)rolonged 
rest in bed that it is not safe in all cases to assign the n‘sults to tlu* opera- 
tion. In the case of tumours we are, however, upon much safer ground, 
as it may well be assumed that all would have been fatal but for operation, 
and there need therefore be no hesitation in accepting as ‘cures’ those 
published cases in which tumours were removed and a good functional 
result ensued. Harte (loc, sup, cit,) has collected ninety-two of these 
operations of which forty-nine survived for at least some months, and of 
these forty-nine he finds that twenty-nine, or 31 Vo of the whole number, 
were ‘cured’, seventeen (18%) were ‘improved’, and three only (3%) 
were unrelieved. These ligures probably give a fair picture of the j)ro- 
spects of cure in the case of tumours of all kinds, but the tables include 
a few such cases as those reported by Macewen of old tuberculous disi*ase 
with thickening around the theca. Williamson (Diseases of the Spinal Cord, 
London, 1908, p. 174) has collected lifty-one successful opiTations, to 
which we may add six personal cases, of which four havai recov(*red and 
two are steadily recovering, but of recent date, as well as five cases of 
hydatid cyst operated upon by Armour (Lancet, 1908, vol. i, p. 838), with 
‘ recoV'ery and decided improvement so far as they were able to bii traced ’, 
making in all sixty-two cases of recovery, and on this basis we may fairly 
look forward in future to obtaining good recovery in a considerable 
number of cases, and probably in at least one-tliird of those oi)erated upon. 

Such recovery is unfortunately generally marred by tlui development 
of degenerative changes before the operation, and there can be no question 
that increasing confidence and earlier diagnosis and operation will give 
progressiv’ely better results. 
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CHAPTER I 


THE REGIONAL ANATO:\IY OF THE KIDNICYS AND DRIFTERS 

ANATOMY OF THE KIDNEY 

The measurements of the kidney may b(‘ stated as 4 indies in length, 
2 \ indies in breadtii, and ij- indies in tliiekness. The left kidney is 
generally longer, narrower, and thinner than the right. The shajH! of the 
kidney varies greatly in individuals, and also aeeording to age. The 
normal fcetal kidney is distinctly lobulated, and this condition not 
infrequently persists in a minor degree in adult life, the surface of the. 
organ being more or less deeply fissured and dividi'd into distinct por- 
tions. The surface of the living normal kidney is of a greyish red colour, 
but the e.xact appearance depends upon the (juantity and the character 
of the blood contained in the organ. 

The kidneys are convex on the upper, outer, and lower margins, and 
on their inner border they have a short abriij)! concavity or notch — the 
hilum — into which the renal arteries enter, and (hroiigh which the veins 
and ureters pass out. In consistency, the kidneys are linn and elastic, 
but the parenchyma is brittle and ea.sily torn. Tlu? anterior surface, 
while more round than the posterior, is somewhat like a llattened wedge. 
Frequently a prominence or rounded ridge extends across the .anterior 
aspect, from which the surface slowly falls away obli<iu<‘ly, harming two 
indistinct planes. On the upper plane of the left kidney rests the stomach, 
the spleen, and the suprarenal body; on that of the right, the li\a;r. The 
lower planes press upon the intestines (large and small), especially the 
duodenum on the right side. They look sliglitly outwards, and are partly 
covered by peritoneum. 

, The posterior surface of the kidney is flattened, and is directed 
slightly inwards as well as backwards ; it may also be marked by 
the pressure of the muscles when these are well de\'eloi)ed and thti adipose 
capsule is deficient, and even the ribs and vertebrje sometimejs le.ave im- 
pressions. The posterior surface is not covered witli p<-ritoneum, but 
rests upon the twelfth rib on the right side and tlie two lowest ribs on the 
left ; between the kidney and the transverse processes of the first and 
Second lumbar vx'rtebrx- are interposed the anterior layer of the lumbar 
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aponeurosis, the quadratus lumborum, and the psoas muscles. Behind 
the kidney, but separated from it by the diaphragm, is the pleura, which 
descends as low as the upper surface of the twelfth dorsal vertebra and 
the lower margin of the eleventh rib. 



Fig. i6i. Tiik Relations of the Kidneys. Drawing showing anterior view 
of the kidneys, c and l, in position, and their relationship to the diaphragm, k, and 
the muscles of the back, h. Psoas muscle, and i, Iliacus ; G, Ilium, m. Vena cava, 
and D, Left renal vein ; i:. Aorta, and u. Left renal artery ; N, Right, and F, Left 
ureters ; p. Bladder, and o, Rectum ; A, the opening in the diaphragm for the 
ccsophagus. 
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It is to be observed that the kidney docs not lie directly in the vertical 
plane of the body, but its outer border is rotated slightly backwards, so 
that the an>erior aspect looks outwards as well as forwards ; nor is the 
short axis of the kidney parallel with the horizontal axis of the body. 

The upper poles of the kidneys, but especially that of the right organ, 
are rotated towards the vertebral column, and, as a consequejice, the 
hilum looks slightly downwards as well as inwards. The hilum is about 
1+ inches from the middle line of the body, and the external border about 
2^ inches further out. To tlie surgeon, tlie structures whicli enter tlie 
hilum of the kidney are of considerable importance, as they practically form 
the pedicle in cases of nephrectomy, and their relationship is of moment 
in all operations on the kidney; they are the rejial arteries, the veins and 
the ureters, the nerves and the lymphatics. 

The vascular supply to the kidney is very abundant, tlu* artiMies being 
large in proportion to the size of the organ. The right artery is longer 
than the left. Both arise from the aorta about the sami‘ level ; thi‘ right 
artery passes behind the vena ca\'a, and just before (‘nti‘ring the hilum it 
I^asses between the urtder and tlu^ renal vein befon* br(‘akiiig u]) into 
three, four, or live branches, to be distributed to flu; substance of tlu? 
kidney. Deep in the sinus of the kidney thescj branclu's subdivide* into 
smaller vessels which, leaving the sinuses, peiK^trate tlu* substaiKU^ of 
tile organ between the pajiilhe, and these by dividing and subdividing 
reach the bases of the jiyramids, where they form arch(‘s b(*tw(‘(‘n tlu; 
cortical and medullary parts. Occasionally small art(*rial twigs jh'Iu;- 
trate the cortex of the kidney at a considerable distanci; from tlu* hilum. 
These small arteries may be branches of tlu; renal artery, or may be; 
from an independent source, such as the aorta, tlu; lumbar, the internal, 
external, or common iliac, or the right h(*patic arteries. Sometimes 
these supernumerary arteries enter the kidney at the hilum, but as 
a rule they penetrate tlu; cortical substanc(* directly. 

If the ureter be traced upwards to the kidney, it will be sc*en to expand 
as it enters the lissure into a funnel-shaped dilatation, which, however, 
loses its conical form. As viewed externally, the pelvis appears as if it 
were a single sac, but if a section of the cortex be made, and the i)arenchyma 
removed without opening into the cavity of the kidney, the j)elvis as it 
enters the sinus will be found to divide into two or three primary branches, 
which in turn subdivide and end in short truncat(;d but wide Ijranches ; 
these are the calyces infundibuli, which receive the j)apilhe intc» their 
outspread mouths. The calyces are connected with tlu; bases of the 
papilhe. Not uncommonly the infundibula are so wide that they surround 
two or sometimes even three papilhe ; hence the papilhe are more numerous 
tlian the calyces. The external fibrous covering is continuous with th(i 
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capsule of the kidney and the pelvis and ureters contain a few muscular 
fibres, which are both circular and longitudinal, being continuous with the 
muscular layer of the ureter. The mucous membrane is continuous 
with that of the ureter, and the epithelial layer is reflected over the 
summit of each papilhe. The sinus of the kidney is occupied by a quantity 
of fat, which fills the spaces between the calyces, and embedded in it are 
seen the branches of the renal vessels. 

The adipose capsule is derived from the lamina fibrosa of the fascia 
propria peritonei, and is composed of loose tissue, which on reaching the 
kidney divides into two layers and contains a variable quantity of fat. 
These two layers divide, one passing in front of the kidney, between it and 
the peritoneum, to which it is united ; the other, extending behind the 
pelvis and vessels, is in close contact with the posterior surface of the 
kidney, contributes largely to the fixation of the organ, and has been 
termed by Barthol the ‘ ligamentum suspensorium renis The peri- 
renal fascia has an anterior and a posterior lamella, and these join to be 
inserted into the diaphragm. Fat is deposited both in front of and 
behind the posterior lamella. According to Zuckerkandl, the perirenal 
fascia is strengthened on the left side by numerous bands, remnants of 
the primitive fusion of the descending colon and the parietal peritoneum. 
Owing to the difference in the relationship of the colon, this additional 
support is wanting on the right .side. The perirenal fat differs in colour 
and density from that found elsewhere ; it is of a finer texture and a bright 
yellow colour, and so can be distinguished easily from the subperitoneal 
fat. As a rule, the adipose capsule is most abundant close to the hilum 
or on its posterior aspect. Through the mass of fat distinct strands of 
fibrous tissue pass between the fibrous capsule and the perirenal fascia, 
but, according to Delitzin and Walkow, they are not strong enough to give 
much support to the kidney; they seem to act simply as stays to main- 
tain the organ in its relative position. When the upper strands are 
lengthened or wanting, the kidney falls forwards, and the upper segment 
is flexed upon the lower, producing a condition described by Potain under 
the name ‘ anteversion of the kidney ’. While in the normal kidney these 
bands are recognized with difficulty and their physiological importance 
may be questioned, in many cases of movable kidney they are very 
distinct ; the question may, however, be raised whether the bands seen 
under such circumstances are normal or due to the stretching of the 
adipose capsule. 

In health one always finds the organ closely packed in adipose tissue 
(see Figs. 162 and 163), so that the retrorenal fascia (h) can be exposed 
only by cutting through a deep layer of fat (o) lying posterior to it,' 
and, after dividing the fascia, the firm fat (g) must be torn aw^y 
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before the kidney is readied. In movable kidney, while a considerable 
amount of fat remains, it is loosdy bound together, so that its meshes may 
be separated and the surface of tlu^ organ (‘xposed by tlie linger alone. 
In many cases which have come under my notice, the absorjition of fat 
has been very marked, and the sac in which the kidney moved has become 
so loose that it could be easily dragged out into tin* wound. Frecpiently, 
in those of old .standing, the fat becomes infiltrated witli loose coniU'ctivt* 
tissue, which makes it tough and iibrous, so that when this altiTed capsule 



Fig. 162. Tkan.svkrsic Skction through thu J<ight Iaimhak a, 

Descending colon ; h. Internal oblique; c, Transversalis ; i), Siibperitoneal fascia ; 
E, Peritoneum ; F, Right kidney ; c;. Fat within tlie j)erirenal fascia ; h, Posterior 
lamella of the perirenal fascia; i, Quadratus lumborum ; k, Frector spin.e ; l, Psoas; 
M, Anterior lamella of the perirenal fascia ; n. Fat between the perirenal fascia and 
the kidney ; o. Fat behind the perirenal fascia. 

is stitched to the parietes, the kidney can be maintained in its position 
without suturing the organ itself. 

The perirenal fascia, which in health is a thin j)rolongation of tlie sub- 
peritoneal fascia (see Figs. 162 and 163), is the most imi)ortant structure 
employed in retaining the organ in its normal position ; divided into two 
lamelL-e — ^the anterior (m) and the posterior (ii) — the fascia in normal 
conditions is embedded in fat, the layer in front of the kidney (n) 
being thin, while that lying posteriorly (o) is usually thick. In cases 
of movable kidney, the lamelhe of the perirenal fascia may become 
greatly thickened and fibrous, and the sac formed by them considerably 
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enlarged. After separating the layer of fat situated behind it, the fascia 
when exposed may be seen as a large loose fibrous sac, within which the 
kidney freely moves, only a small quantity of adipose tissue being inter- 
posed between it and tlie surface of the kidney. 

The fibrous capsule is formed of thin connective tissue which firmly 
and closely surrounds the kidney. The thickness of this capsule varies 

greatly ; in some instances it is as thin 
as peritoneum, easily torn, and gives 
a very insecure fixation for sutures, 
while in others it is strong and firm, 
and is not easily torn. It possesses a 
certain degree of elasticity, so as to 
permit some stretching or shrinking, 
according to the vascular condition of 
the organ ; under normal conditions it 
can be readily separated from the 
cortex, to which it is united r)nly by 
minute processes of connective tissue 
and by small blood-vessels ; in disease, 
however, the fibrous capsule may become 
considerably thickened and firmly ad- 
herent. Tile external layer is composed 
almost entirely of connective tissue, but 
the deeper or cortical layer contains 
some unstriped muscular fibres. From 
the surface tlu^ capsule follows the 
hilum, and passing inwards becomes 
continued along the bases of the pyra- 
mids with the strong extermd fibrous and 
elastic tissue of the calyces and pelvis. 

The kidneys, situated behind the 
peritoneum, one in each lumbar 
region, are embedded in capsules of 
fat, and arc retained in position by 
the vessels which pass to and from them. The right kidney is generally 
situated a little lower than the left, probably as a consequence of the 
vicinity of the large right lobe of the liver. The kidneys are placed on 
either side of the vertebral column, about the level of the last dorsal and 
upper two lumbar vertebrae; their position, however, is very liable 
to variation, both in health and in disease, and also according to 
the conformation of the skeleton. Perhaps no organs in the body vary 
more in their position than the kidneys. Their relative distance from 



Fig. 163. Verticat. Section 
THROUGH THE KightT.oin. o, Sub- 
pcritoneal fascia ; e, Pcritorieuiii ; 
E, Right kidney ; (i, Fat within the 
perirenal fascia; ii. Posterior lamella 
of the perirenal fascia ; .ai. Anterior 
lamella; n, Fat between the anterior 
lamella and the kidney ; o. Fat be- 
hind the perirenal fascia. 
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the spine, or their position in relation to other organs, is observed to \'ary 
considerably. For instance, without any evident eaiisi', one may be 
found close up to the spleen, touching the diapliragm and vertebral 
column, while the other is situated considerably below the crest of 
Jhe ilium, and at some distance from tlu* spine. From observations 
made regarding this point, it seemis clear that malposition of the kidney. 
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within certain limits, is of frequent occurrence, and may exist without 
causing any disturbance. In i,ooo post-mortem examinations, 24 cases 
occurred wh(?re the j)osition of one or both kidneys might be described 
as abnormal. 

It is also observed tliat in many cases the posterior surface of the 
kidney is i)laced against the crura of the diaphragm, so that during 
full expiration mon; than half the kidney lies above the l(*vel 
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Fig. 1O5. Horizontal Section of the Abdomen at the Level of the 
First Lumbar Vertebra. Showing the relationship of the kidneys to other 
organs, a, the left kidney; k, the pleura immediately behind it ; and d, the spleen 
on its outer side ; in front are e, the tail of the pancreas, aixl G, the descending 
colon.- B, the right kidney, with c, the liver, to the right of it ; 11, the duodenum, 
and F, the ascending colon, in front ; behind, i, the pleura, does not come so close 
to the right kidney as it does tg the left; p, the peritoneum. The numerals VII- 
XII refer to the corresponding ribs and costal cartilages. 

of the lowest limits of the pleura, and during a deep inspiration 
the organ must necessarily be depressed through tlie action of the dia- 
phragm. The lowest limit of the pleura is on a level with the lower 
surface of the twelfth dorsal vertebra and the lower edge of the eleventh 
rib, and the anterior and lower surface of the posterior segment of the 
diaphragm rests upon the posterior and upper surfaces of the kidney, so 
tliat during deep expiration, the kidneys being pressed up, the margin of 
the lung is interposed between the surface of the body and the upper part 
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of the kidney. This part of the lower margin of the pleura is })raetirally 
a fixed line, and tlie degree to which the lung overhijis the kidiu*}’ di*pends 
upon its position and its movements during respiration. Tht* jiosterior 
surface of the kidnt*y is also in close proximity to the quadratus lumborum 
muscle. 

As a rule, the iielvis of the right kidney is situated on a h‘Vil with the 
lirst lumbar vertebra or inimediat(‘ly in front of the lowest limit of the 
last rib, while the pelvis of the left kidney is about i inch or inclu's 
higher up. Fig. 164 shows tlu^ position of the kidiu‘ys in relation to the 
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Fig. Thk KeCvXtio.nshii* of thic Kidneys to other ()r(;ans. ;\iit(Mior 

view. A, kidney covered in front l>y k, the diiodeniiin, and o, the colon, aiicl 

above by c, the suprarenal body, n. The left kidney, covered in front by i-:, tlie 
spleen, by i', the tail of the pancreas, and by n, the erdon ; n, the suprarenal body. 
L, Vena cava ; x, Aorta. 

parts in the abdomen posterior to th(‘ ])(‘ritoneum. It represents the 
lumbar vtTtebrar and tlii' sacrum removed, (‘Xiiosing th(* posterior asj)(‘ct 
of the peritoneum. In the middle line are shown the aorta and th(‘ vena 
cava, giving off the nmal arteries and receiving tlu^ renal veins. Posterior 
to the blood-vessels the pelves ari! shown, that of tlu; left kidneys l>eing 
only freed from its surrounding fat, while that of the right kidney has 
been dissected out, so as to show the branching calyccjs. 'I'Ik; position is 
that in which the kidneys are usually found during full inspiration. 

»Fig. 164 also shows the relative position of tlH*. ascending and desct-nding 
cqlon, and the position of the ureters h.s tluy descend from the kidneys to 

OH. suRc;. III. A a 



354 OPERATIONS UPON THE KIDNEYS AND URETERS 


the base of the bladder. Fig. 165 represents the transverse section of 
the body at the level of the first lumbar vertebra : the right kidney has 
in front of it the duodenum, the ascending colon lies in juxtaposition to 
its outer margin, and the top of the kidney lies against the under surface 
of the liver. The left kidney touches tlie peritoneum just under the 
fundus of the stomach ; in front of it, and nearer the middle line, lies the 
tail of the pancreas ; the descending colon presses against its anterior and 
outer aspect, and the upper third of its external border is in close 
relationship to the spleen. 



Fig. 167. Vertical Skction OF TiiK Fig. 168. Kidney with a Bifid 
Left Kidney. The left kidney enclosed Pelvis. The drawing shows most of 
in A, dense fibrous capsule, n, the the calyces unopened and their relation- 
cortex, and c, the medulla, which pass- shij) to the impillae. 
ing inwards becomes narrower and ter- 
minates in the papillie ; these protrude 
into the calyces, which have been laid 
open, also the pelvis. 
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The excretory duct of the kidney commences, as already described, in 
the calyces ; these unite to form a large funnel-shaped dilatation, the pelvis, 
which, passing downwards and inwards from the hilum, gradually assumes 
a cylindrical shape, and, decreasing in lumen, reaches the level of 
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the lower end of the gland to form the ureter. This cylindrical mem- 
branous tube is about tlic diameter of a goose-quill, and from i6 to i8 
inches in length. Its lumen, however, is not uniform. In noriuiil con- 
ditions it is seen to be narrowed in thret^ places : (i) at a jxiint to 
.2 inches below the pelvis of the kidney, (2) at the point where it crosses 
the iliac artery, and (3) just as it enters the wall of the bladder. The 
ureter is placed at the back of the abdomen, behind the peritoneum, and 
passes obliquely downwards and inwards and enters the l avity of the 
true pelvis. It then passes downwards, forwards, and inwards to its 
insertion into the base of the bladder. The line of the ureti‘r is not 
straiglit ; it follows several curves and may be described as sigmoid. 
Above the pelvis there is a slight convexity towards the middle line, whih*, 
the ]X)ii:ion within the true pelvis is strongly curved with its ('onvexity 
directed outwards tow'ards the side of tlit' ])elvis until it i\*aclu‘S the wall 
of the bladder, when the convexity bt*conies diri'ct<'d outwards and 
backwards. 

From above downwards the nrider has th(‘ following ri*lationships : 
It rests upon the psoas muscle and the gtmito-crural lU'i vc*, and is crossed 
in front by the spermatic vc‘ssels. The right ureter lies dost* to the outer 
side of the inferior vena cava, but may get in front of it, and at tlu^ brim 
of the pelvis it crosses the external iliac vi'ssi'ls; the li'ft nn tiT c rosses 
the common iliac vessels. Oj)po.sit(* the sacrum, tlu^ ihami is in front of 
the right ureter, and the sigmoid Ilexure of the colon in front of th(‘ Icdt 
ureter; then, passing behind the fold of peritoneum forming thi^ j)ost(Tior 
false ligament of the bladder, the ureter runs below the obliterated hypo- 
gastric arteiy, the vas deferens in the male, and alongside the cervix uteri 
and upper part of the vagina in tlu; female. It then traverse's tlii^ wall of 
the bladder oblicpiely for a distance of about i inch, lying in tlu; male about 
i\ inch(*s behind the base of the prostate' and the^ j)oste*rior angle? of the*, 
trigone, where it oj)ens on the inner surface of the* bladder by a narrow 
slit-like oriiice, 3 millimetres long, whie:h has a horse'shoe-shape.d e*le?vation 
around it, e;xcej)t on the inm;r side*. The? manner in whie h the; ur(;ter 
passes through the wall of the bladder, while allowing the urine to How 
freely downwards, effectually prcvi?nts any rellux from bi'low upwards. 

The oritie:es are about i inch apart, when the bladder is mode?rate?ly 
distended, and about ij inches behind the? neck of the bladder. The: 
orifices of the ureters appear as little pits or holes in the mucosa and are 
directed obliquely forwards and inwards from the ])osterior angles of the 
trigone. They are united by a curved elevation which has a slight con- 
cavity looking forw^ards, and which corresponds with the muscular bands 
.which join the ureters together; otlier bands extend downwards towards 
tl\e neck of the bladder. Small strands of connective tissue unite the 

A a 2 
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base of the bladder to the peritoneum more firmly than to other 
structures, so that when exudation occurs behind the peritoneum the 
ureters are dragged forward, unless inflammatory adhesions have formed 
uniting them to the structures behind. Underlying the fibrous coat arc 
found two layers of muscular fibres, one circular, the other longitudinal. 

The lumen of the duct varies slightly along its course. It nuiy be 
dilated at intervals. The narrowest part is where it passes through the 
wall of the bladder, and at the internal opening, whicli corresponds to 
the sphincter ; indeed between the periods of evacuation of urine into the 
bladder the aperture is closed, and only becomes opened for a few seconds 
at a time, while a shoot is being forced down. Tlie otlicr part of the 
ureter where there may be slight constriction is immediately b('low the 
pelvis of the kidney. Willi these two exceptions, the ureter may be 
described as fairly uniform in calibre. 



CHAPTER II 


METHODS OF PHYSICAL EXAMINATION API>L 1 CAPLE TO 
THE KIDNEYS AND URETERS 

INSPECTION 

ViEWKD from the front, tlie kidneys oeeiij^y ;i ])()sition williin tin 
following limits : At the level of tlie nmhilieus draw a liori/ontal line, 
and at right, angles to it draw 
a line from the middle of 1 ’on- 
part’s ligament ; tlie point of 
intersection will correspond to 
the middle of the lower ])ol(> 
of tlie kidney. Or draw a |)(‘r- 
pendiciilar liiu*. from the ensi- 
form cartilage to the symphysis 
l)ubis, and at right angles to it 
draw a horizontal liiu; at tlu; 
imibilicns. On the horizontal 
line fix two points, one on tlu^ 
right side, and the ulh(‘r on iUr 
left, 4 inches from the middle 
liiU', and from tlu’se points draw 
upwards two perpendiculars, 

4 inches long, parallel to the 
middle Iin(\ Unite the iippc-r 
ext inanities of tlu*se lines by a 
second horizontal line. Both 
kidneys will be included within 
this quadrangular space. 

On the posterior surface of 
the body the boundaries may 
be fixed as follows : Draw a 
horizontal line on a level with 
the highest point of the spinous I*c)sti:kiok Vikw of thi-. Modv, 

process of the eleventh dorsal xciKMALLv (jccujmfd 

vertel)ra, and a second liiui at 

the lower edge of the spinous process of the third lumbar \'(*rt(;bra (see Fig. 
169). Let these lines extend 3} inches to right and left of the middle 
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line, and join their extremities by two perpendicular lines ; both kidneys 
will be within the space so marked. 



Fig. I/O. Posterior Relations of the Kidneys. Showing the structures 
involved in the line of incision, the left kidney, f, being exposed and showing its 
relationship to the lower ribs and the descending colon, g. c, The latissimus dorsi ; 
B, the serratus posticus, and n, the lumbar fascia ; h, the trapezius, and a, the 
quadratus lumboriim ; e, the crest of the ilium. 

While the measurements just given must be admitted to be only 
approximately correct, they are more reliable than the measurements 
taken from other anatomical landmarks. The kidneys being posterior 
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to the peritoneum, when enlargement occurs the serous membrane is 
pushed forwards from its posterior attachment, and the abdominal 
contents, being less resistant, are pressed forwards, while the firm 
structures behind the kidney seldom yield so as to cause more than an 
’ indistinct fullness in the loin. Therefore, while the enlarged kidney 
is in close contact with the posterior abdominal wall, it is se[)ara(ed from 
the anterior by the contents of the peritoneal cavity. 

Inspection should be made, not only while the ])atii‘nt is in the recum- 
bent position, but also from the side and from the back, and in ('ach 
position it is well to make the patient assume different attitudes, i.c. in 
the elbow-knee position, or with tlic^ kiuvs il(‘xed in tlii' n'Ciimbirit ])ostun\ 
By inspecting the abdominal wall in these diffc'rent positions, wc may 
note irregularities on the surface and abnormal coinmunicalion of the 
movements of respiration. Tlu^se are s[)t‘cially noticeable' wlu'ii the 
kidneys are greatly enlarged or fn'i'ly movable, as, for examj)le, in cystic 
degeneration of the kidney, in hydronephrosis, or in movable kidnt'y. 
The relationship of other organs to tlu^ kidney may also be asci'rtaini'd. 

PALPATION 


Abdominal. Except in thin persons, with lax abdominal walls, 
the normal kidney in its natural position can S(‘ldom bit felt by bimanual 



Fig. 171, The Position of the Patient best suited for I*ai.i’ation of the 
Kidney. The knees raised and resting on pillows and air-cushions and the head 
and shoulders slightly raised. 

palpation, and even under favourable circumstances all that can bet 
made out with the hand is the lower border of the gland. In obese, 
muscular, or nervous patients even an enlarged kidmy may be difficult 
to examine without the aid of an anaesthetic. 

Palpation is most effectually carried out by placing the patient in 
the supine posture, with the knees drawn up and the chest slightly elevated, 
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so as to relax the abdominal muscles. Occasionally it is necessary to 
palpate with the patient lying prone, turned on one side, sitting, or standing 
erect. It is always well to divert the patient’s attention from the examina- 
tion, and to make him breathe deeply and use the voice, as by so doing 
the muscles of the abdomen are rendered lax. The hands of the surgeon' 
should be warm, and, to begin with, the c.xamination should be made with 



Fui. 172. Palpation of the Left Kidney. The surgeon standing on the 
patient* s right side. The left hand is placed below and behind the left ribs, the 
right hand in front of the kidney. 

the whole hand laid flat on the abdomen. With steady pressure, gradually 
increasing in degree, but varying from time to time, not by a sudden push 
with the points of the lingers, one hand should be pressed deeply into 
the interval between the crest of the ilium and the costal margins behind ; 
while in front the other hand is opposed to it, so as to grasp the parts, at 
first gently, afterwards firmly, between the two hands. 

By bimanual palpation conducted in this way, the size, form, position, 
and consistence of the organ can be made out, or the presence of fluctuation 
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ascertained. Tliis e.xamination should be made, first, with the patient 
lying on his back, aftcr\vards Ij’ing upon his face, and if necessary in the 
elbow-knce jiosition. The kidney is most easily felt during full insjiiration. 

In cases of stone impacted in the ureter abov’e the brim of the pelvis, 
fnuch information may be gained by palpation through the abdominal 
parietes, provided the walls be fiaecid and Ihe patient tliin. Not infi'e- 




Fk;. 173. I’Aij’ATioN OF Tin-: Fkft Kidnkv. The sitr^cnn stuuditif^ nn Ihi 
patient's left side. Tho left hand is placed below and behind the left ribs, llu; 
right hand in front of the kidney, 

quently the ureters can be detected as Jiard n>und(‘d cords vvlim tli(>*y an; 
thickened by disease. Examination should lirst be made without the use 
of an anaesthetic, in order to ascertain the degree of muscular resistance 
and the amount of tenderness or pain produced l>y pressune ; if there be 
much more muscular rigidity and pain over one kidney than oviu* the 
• other, the fact should be noted. Before examination, the bowel should 
bg cleared out by a laxative and by entimata, to remove facal 
accumulations which may seriously interfere with the examination. 
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The relationship of the kidney to its surroundings is such that any 
increase in the bulk of the organ must show itself in a downward or forward 
direction. The diaphragm and the strong lumbar muscles preclude 
expansion upwards or backwards. 

BalloUcmcni. This is simply a refined method of palpation, and 
in some respects it must be admitted to be superior to bimanual 
palpation as generally carried out. The patient, lying upon his back, 
is instructed to relax the muscles of the abdomen and to breathe freely 
with the mouth open. The surgeon then places his hands as for 
bimanual palpation ; the lingers of the hand in tlie lumbar region are 
pressed gently forwards, and the patient is asked to rest upon them with- 
out straining ; the other hand is then used to j)ress the anterior abdominal 
wall slightly backwards — enough to diminish the space sc;parating it from 
the kidney, but not sufficient to allow the two to come in contact. The 
surgeon then gives a short, sudden jerk from behind, and as he does so 
the kidney, if increased in size or unduly mobile, is projected forwards and 
lightly touches the anterior abdominal wall — a movement readily perceived 
by the hand in front. In this way the observer may, with a little practice, 
be enabled to ajjpreciate not only an increase in the size of the kidney, 
but may also make out its form and consistence ; and this may be done 
at a time when palpation, conducted in the ordinary way, may not show 
much change in the bulk or the form of the gland. 

The jerks given with the hand from behind must be abrui)t, their 
suddenness must be such as to take the muscles by surprise, and also, in 
order to communicate the balloUement to the anterior hand, the pressure 
in the lumbar region must be sustained until the kidney has touched the 
anterior abdominal wall. The iffienomenon is most easily got in enlarged 
movable kidney ; but the movement of it.self is not evidence that the 
organ is unduly mobile, as it can be devclop<!d in man^ cases where the 
attachments are normal, the kidney being enlarged only. 

Rectal. Tliis form of palpation has been employed in the diagnosis 
of renal lesions and in ascertaining the condition of the ureters. It is 
most applicable to the left kidney. The patient must be an adult with 
an enlarged or displaced kidney, and to conduct the examination the aid 
of an amesthetic is necessary. The hand, which must not be a large one, 
is slowly and gradually passed into the rectum, while the other hand 
presses the abdominal wall in front. A bimanual examination is made, 
and in some instances very useful information may be obtained. 

Vaginal palpation may be employed in a similar way, and is especially 
useful in cases of stone impacted in the lower part of the ureter. 



METHODS OF PHYSICAL EXAMINATION 


363 


PERCUSSION 

t 

While in most persons the healthy kidiuys cannot easily be limited 
by percussion, at least with anythin|i^ like accuracy, in lean patiiails 
a dullness corresponding with the inferior and outer border of the kidney 
can be mapped out, and found to extend Iowcm* during a full inspiration. 
The proximity of the kidneys to the lixer or tlu^ s})leen, their position in 
front of thick muscles, as well as their envelope of fat, all rendi*r percussion 
of the normal kidney difficult ; but in the abs(‘nc(^ of one kidney, and in 
disease associated with enlargement, ]u‘rcussion is of value. In the 
former the atrophy of the organ, or its absenci*, will bi' indicated by a 
clearer note being obtained over the corri‘sponding renid ri'gion bi'liind. 
If one kidney has been removed by operation, a distinct diffiM-eiici' may 
be observed in the resonance of tlu' two sides, jiartly on account of com- 
pensatory hypertrophy of the remaining kidney. If tlu' morbid proci‘ss 
has caused enlargement or distension of tlie kidni'V, the* normal n'sonant 
area of the loin will be encroai'hed on from In'Iiind. T1 h‘, jiatient should 
be examined recumbent, in the ventral position, or standing (‘n‘cl. I'lie 
renal swelling can very often bi‘ accurately limited by ])(*rcussion, but 
in some instances — for example, in cystii' kidniy — a n‘sonant note may 
be obtained even when the enlarged kidiu'y is i‘asily f(‘lt with the hand ; 
and while it is very easy to fix a clear limit by palpation, an area of 
diminished resonance may gradually ])ass to that of comjileti^ dullness. 
Again, a colon distended with gas may ])ass over tlu* (*nlarged kidn(*y, 
or, on the other hand, peicussion may fail to betray tlu; presence' of 
bowel in front of the swelling, on account of the intestinal gas having 
been expelled by pressure. 

INSUFFLATION OF THE RECTUM 

Rectal insuffiation with air may not be resorted to in routine practice, 
but only in exceptional cases. It has been em])loyed for the purjiosij of 
distinguishing an intra-abdominal swelling from an enlarg(*d kidmiy. 
The i)atient is placed upon his back, and the dull area in thc^ renal n‘giou 
is carefully mapped out and rnarktd, tliii colon having Ihm ii pn*viously 
cleared. A long tube is then intnduced into the rectum, and through 
it air is passed slowly until the colon is fully distend(-d. The, abdo- 
men is then again percussed, and the change in resonance noted. If 
the swelling be intraperitoneal the dullness may be diminished only, 
whereas if it be renal a clear note can be got all over the front of the 
abdomen . 
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COMBINED VESICAL AND RECTAL OR VAGINAL 
EXAMINATION 

Examination by the linger in the rectum or in the vagina, and with 
a sound in the bladder, may lead to the detection of the presence of a stone 
or disease in the lower portion of a ureter. 

In the female, the finger can detect two cord-like bands, about 
3 inches up the vagina, running backwards and outwards, and can trace 
them backwards for a distance of 3 inches, or even more, until they are 



Fid. 174. Fxamination cor a Ukktekal Stone at the V^esicae Orifice. 

lost behind the cervix, or follow them downwards to the base of the bladder. 
The examination should be made first when the bladder is well filled, 
afterwards wlien it is i?mpty, and considerable help may be got by pressing 
the bladder downwards and backwards with the hand in front of the 
abdomen. In this way, the ureters are made more accessible and more 
resistant to the finger in the vagina or rectum. In health the ureters 
feel soft and yielding, but, as a consetpicncc of disease, and especially 
in tuberculous and inflammatory lesions, they may lose their elasticity, 
and be converted into hard, rigid cords. Instead of exercising pressure 
with the hand in front, a sound may be introduced into the bladder, ancT 
its wall fixed, or the parts may be manipulated between the examining 
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linger and a sound introduced into the bladder. Tire beak of llie instru- 
ment is made to press upon the line of the ureters. ILxploralion /nr 
vaginam is limited, but per rectum the whole of the pelvic porticui of the 
ureters may be examined. The landmarks are the internal iliac arteries, 
alongside which the ureters lie. 

In cases of stone impactt;d in the ureter, much information may be 
gained by palpation through the abdominal parietes when the stone is 
situated above the brim of the pehis, ])rovided the walls be llaccid 
and the patient thin ; but when tlu; musi les are rigid, which is often 
the case, or the patient is corpulent, the detection of a .stone in the u])i)er 



Fig. 175. Examination fok Stonk caught in tin-: I’kktkk jjkioki-: it passi.s 

THKOUGII TJIIi HLAnJ)i:k-\VAM.. 

part of the ureter is almost impossible. Pressure with the liand, ho\vev(*r, 
generally elicits tenderness in the loenJity of tlui stone, or may even 
induce acute pain. 

When the calculus has passed to tint lower third of the uret(*r, examina- 
tion with the finger in the rectum or the vagina, according to the sex 
of the patient, may lead to the diitection of the stone and its exact situa- 
tion. A sound should be jiassed into the bladder, and, with the, left 
index-finger in the vagina or rectum, the beak of th(! instrimuait is made 
to press upon the line of the ureters and tlu^ir oriiices (see Pigs. 174, 175). 

I In the female, the uretlira may bt; dilated and the bladder explored by 
tl)^ finger. 
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CYSTOSCOPY 

The objects in view in making a cystoscopic examination in renal 
cases are : — 

(i) To eliminate lesions of the bladder from the diagnosis. 

(ii) To reveal the presence of any foreign body, calculus, plug of 
muco-pus, or blood-clot impacted in the mouth of the ureter. 

(iii) To compare the appearance of the ureteral orifices. 

(iv) To observe the size, character, and frequency of the urinary 
shoots from each ureter. 

(v) To detect the absence of a ureteral orifice on one side, or of a flow 
of urine from one ureter only. 

The cystoscope used by the writer was described in The Clinical 
Society's Transactions^ vol. xxxix, and British Medical Journal, 1906. 

The instrument (sec Figs. 176, 177) consists of two distinct parts, 
a hollow stem, a, wliich is introduced into the bladder and retained 
there as long as may be required, and accessory parts which are used for 
cleansing the bladder or for observation. The former has at one end of 
the stem a cold electric lamp, b (Lbwenstein’s), and immcidiately beliind 
the lamp is a window, c. At the other end of the stem is a pack-box, 
D, and a collar marked with the degrees of a circle. Passing from the pack- 
box at right angles is a piece of metal, E, with a slot in it, in which a 
movable handle, E, may be fixed. Before the cystoscope is introducc^d, the 
tube G is passed into the stem A, so that the part ii acts as a shutter to 
the window c. After the cystoscope has entered the bladder, the tube 
G is rotated half a circle or slightly withdrawn, and the cystoscope is 
converted into a wash-out catheter. The double action stopcock, j, 
should then be fixed to the tube G, so as to regulate tlie direction of the 
flow of fluid. A rubber tube leading to the limb k should contain 
solution under the fluid pressure of a 2-feet column, while a rubber 
tube leading from l should contain fluid having the suction of a 
2-feet fall, the former for ingress, the latter for egress of the solution from 
the bladder. This j^art of the apparatus practically affords a wash-out 
catheter by which the bladder is cleansed prior to the introduction of 
the telescope M, so that the prism N comes to be immediately opposite 
the , window c. The electrodes are introduced into the openings o 
and P, the circuit is completed by pressing the switch R against the 
body of the cystoscope, the lamp is lighted and the observation made. 
Should the fiuid become opaque before the examination is completed, 
the bladder may be rewashed by withdrawing the telescoj^e and reintrp- 
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Fig. 176. Auxiiok’s Cystoscope. To the end of tlu^ hollow stem a ;i eold 
lamp, B(L6wcnstcin’s), is fixed, and immediately l)ehind the lamp is a window c, J in. 
long. At the other end of the stem is a pack-box i), and jiassiiig from it at right 
angles a tube E, into wliich a movable handle f may lx; lived. At d a metal drum 
may be fixed, divJd<;d into the degrees of a circle, and an indicator, 'the drum is 
coloured red on one .semicircle, grtreii on the <dher, and a jamb-screw is Idled 
fix the stem in a position desired, s is the eyepiece. 



Fig. 177. Double Eyepii-xe fok Autiiok’s Cvstoscopi:. Two eyc))iec(rs may 
be screwed on to the telescope, one, the single eyejjiece s, slnnvn in the ])re- 
• ceding figure, the other the double eyepiece figured above. In the latter the 
image is refracted into a second eyepiece at right angles to the shaft of the cysto- 
scopc, so that a student can look through this .second eyepiece whilst his instructor 
is malting observations through the first. The right-hand figure is an (.nlarged view 
of the drum u seen in the i^reccding figure. 
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dudng the tube G without removing the stem of the instrument from 
the urethra. To prevent the solution from escaping during the with- 
drawal of the auxiliary parts of the cystoscope there is a valve 
at g. 

Method of making a cystoscopic examination. In order to employ the 
cystoscoi)e successfully certain conditions are necessary : — 

(1) The urethra must be free from obstruction and its lumen sufficient 
to admit the instrument without injury to the mucous membrane. 

(2) Spasm of the urethra and bladder must be controlled in order 
that the viscus may contain a sufficient amount of fluid, viz. not less 
than 4, and if possible 6 ounces. 

(3) The fluid in the bladder must be clear for a sufficient length of time 
for an examination to be made. 

(4) The examination should be made painless by the employment 
of a local anaesthetic to the urethra, but this should not be introduced 
into the bladder as it materially changes the appearances of the mucous 
membrane. 

In a considerable number of cases it is necessary to cut the meatus 
as a preliminary step, and any stricture present must be dilated so as 
to allow the cystoscope to pass with ease. 

The patient lies on his back with the buttocks resting a little above 
the edge of the table and the feet supported upon rests which can be fixed 
at a height suitable to the individual patient.. The legs are wrapped 
in sterilized towels. The surgeon then takes a sheet of jaconet 18 inches 
square, with a small hole cut in the centre, passes the cystoscope through 
this opening, lubricates the instrument with glycerine, and, standing on 
the left of the patient, introduces the cystoscope into the bladder. At 
the triangular ligament a little resistance may be offered to the passage 
of the beak, but by gentle and steady pressure while the handle of the 
cystoscope is brought well down between the thighs tlie elbow turns the 
corner and the beak suddenly glides into the bladder. An assistant 
steadies the cystoscope by holding the handle, or by resting the loop 
on the end of the table. The operator, now seating himself on a low chair 
at the end of the table, withdraws the tube G (see Fig. 176) about J inch, 
turns the stopcock to the right, and allow'S the bladder to empty itself 
into a receptacle constructed on the principle of a wash-out cistern. It 
holds 6 ounces of fluid, and as soon as filled it quickly empties itself 
into a bucket, so that each succeeding flow from the bladder can be 
clearly seen. When the fluid flowing into the receptacle becomes quite 
clear the height of the solution in a graduated irrigator is noted, and 
the quantity flowing from it into the bladder is measured, so that the 
examination may be made under various degrees of distension. 
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Suppose the bladder capable of lioldiiig without discomfort joo cubic 
centimetres, the catheter tube is now withdrawn and replaced by the 
telescope. The observer, looking through the eyej)ieces, presses the switch 
home and Jompletes tlui circuit. The prism of the cystoscope biding 
directed towards the anterior wall when the lamp is lighted, an air-bubble, 
which has found its way into the viscus with the iluid, is ni'arly always 
the lirst object which attracts attention. If small, it a])])eais as a shining 
spherule which sways with every movt*ment of the patiiMit or of the 
instrument. If large, it resembles a vibrating mirror whicli retlects 
brightly the image of the cystoscope. With the patient on his back, the 
air-bubble occupies the apex of tlu‘ concavity of the bladder, and, marking 
the meridian of the sphere, it acts as a j)olar star, and so serves as a useful 
guide in locating lesions. The indicator of the cystoscope (see Fig. 177, w) 
is made to coincide with the position of tlu^ centre of tlu* air-bubble. 
With the telescope pushed fully home tlu^ stem of the instrument is 
slightly rotated to the right of the observer, a systematic search is madis 
a general view of the bladder is obtained, and, should any abnormalities 
be seen, their position is noted. A general inspiH'tion having been madi*, 
special attention should be directed to the area of the trigoms as it is at 
the base that evidence of disease, such as ulceration, tulxnculous disease, 
sacculation, tumours, calculi, and foreign bodi(‘S, is most lik(‘ly to be found. 
The orifices of both ureters should be seen and tlu'ir api)earances carefully 
noted. The power of detecting them can be easily develojx'd with a little* 
practice, and they can usually be found in a few sc'conds. 

Difficulties met with in cystoscopy. Stricture of the urethra, enlarge- 
ment of the j)rostate, extreme irritability of the bladder, and Inemorrhage 
are the chief difficulties which we have to contend with, but with a wash-out 
cystoscope such ;is has been described above, the last-mentioned obstacle 
is easily overcome. In some cases of tuberculosis it is impossible to get 
a satisfactory view on account of the small (juantity of fluid whic h the 
bladder will retain, even when the patient is under the influ(‘nce of 
a general anaesthetic. 

Prior to a cystoscojhc examination, careful impiiry should be made* 
into all the circumstances of the patient. In those suffiTing from serious 
disease, in wdiom the introduction of an instrument is liktJy to be; 
followed by aggravation of the symptoms, cystoscoj)y should not be 
resorted to unless the patient be pn*parcd to submit to an immediate 
operation, should it be deemed necessary. 

The following observations have a direct bearing upon cases where.* 
important (questions require to be answered definitely and cl(\arly when 
operative interference is contemplated. 

In a casc^ where the evidence points to a renal lesion but neither 
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the symptoms nor the physical signs clearly indicate the organ involved 
(for example hsematuria, from a small tumour in the kidney), the cysto- 
scope will show the side from which the blood is escaping. When there 
is a doubt whether the disease is limited to the kidney or also involves 
the lower urinary organs (tuberculosis), the cystoscopc will show the extent, 
of the lesion in the bladder. In some cases of renal calculus the pain is 
referred by the patient, not to the kidney containing the stone, but to 
the position occupied by its healthy neighbour (renal reflex pain). When 
ha^maturia is present, blood will be seen escaping from the ureter corre- 
sponding to the kidney containing the calculus ; when there is no 
bleeding, an irritable condition of the lips of the ureter will betray the 
site of the disease. 

One kidney is known to be diseased. Is the other functionally active 
and fit to do double duty when called upon ? By watching the character, 
size, and frequency of the slioots from each ureter, a very clear idea can 
be arrived at as to the activity of each kidney. 

The majority of surgeons recognize the use of the cystoscope in its 
application to vesical disease, even although they may not practise its 
use ; but few fully appreciate its value in gaining information regarding 
renal lesions. It should be a routine practice to make an examination 
of the bladder in all renal cases prior to operation, almost as regularly 
as an examination of the urine. By so doing many fallacies in diagnosis 
and errors in treatment will be avoided. 

In relationship to diseases of the kidney, examination of the bladder 
with the cystoscope has proved of great practical value, not only in a 
negative way by eliminating lesions of the bladder from the diagnosis, 
but also by giving positive evidence of the presence of disease in one 
or both kidneys. When nephrectomy is contemplated on one kidney, 
a knowledge of the presence and functional activity of the other is of 
primary importance. From ocular inspection, if carefully carried out 
by an educated eye, exact conclusions may be drawn which cannot be 
arrived at by other means, and the course of treatment can be decided 
upon early in the course of the disease. By so employing this method, 
most valuable time may be utilized, which would otherwise be wasted, 
while waiting for other evidence to prove the nature of the renal lesion. 

Cystoscopy, when conducted with aseptic precautions, is unattended 
with danger, and is comparatively easily carried out in both sexes, but, 
for obvious reasons, with greater facility in the female. 

In health the urine collects slowly above the closed sphincters at 
the orifices of the ureters, and at intervals is thrown into the bladder 
by squirts with considerable force. The length of the intermissions , 
depends upon the activity of the kidney ; under favourable circum- 



CYSTOSCOPY 


371 


stances, about ten to fifteen drops are ejected alternately from each 
ureter every thirty or forty seconds. By watching the line of the ureter 
carefully, tli^* portion coursing through the wall of the bladder, the part 
immediately above the sphincter, will be seen to distend gradually. 

• Immediately before the urinary squirt appears, the expanded duct, 
looking in form not unlike a miniature engorged leech, is drawn slowly 
upwards and outwards. It gives a sudden vvTiggle, its muscular fibrt‘s 
contract, the sphincter is forced open, and the contents are ejected. 
The urine forms a distinct jet which shoots downwards and inwards as 
it is thrown into the bladder. The spurt occupies about two seconds, 
and its form can be seen most ciisily in cases of renal Inematuria. It 
is important to observe the aspect of the orifices of the ureters indi- 
vidually and in relation to each other. It may be stat(*d as a general 
observation that when the appearance of the orifice of one ureter is altered, 
while that of the other is normal, the renal lesion is on the side; of the 
morbid ureter. And, again, if th(^ number of urinary shoots bi‘ countc?d 
within a given time, as they occur from each side, and a mark(‘d diffenmee 
be observed, the side on which most shoots are S(;en is either tlie site 
of considerable local irritation or is functionally the mon* active organ. 
When due to morbid irritation the shoots not only suc(V(‘d one anotlu^r 
rapidly, but they are of short duration, and the urine whi('h escapes is 
small in quantity ; whereas in increased fun('tit)nal activity tlu^ shoots, 
in addition to being fnjquent, are prolongc^d, and the amount of the 
urine is large. Instead of coming in regular and distinct j(‘ts every 
twenty or thirty seconds, the force of the shoots may be diminished and 
urine may enter the bladder so slowly as to be hardly per('ej)tiblt‘. 
In stricture of the ureter, or when its lumen is obstrin tc^d by a stone, 
the urine may dribble into tluj bladder, just as it dribbles out of it 
in cases of enlarged prostate or stricture of the urethra. In describing 
the orifices of the ureters we may speak of their inn(*r and outer lips, and 
their upper and lower angles. In many cases the orifice of a uridt*r may 
not be \'isibl(% but it is not necessarily to be concluded that the orifice 
is absent or displaced ; it may be merely hiddim — at om* <\\amination 
easily seen, at another not to be found. 

In some cases certain facts can be ascertained regarding surgical 
renal lesions by an examination with the cy.stoscoj)e. For example, 
in many cases of renal he'ematuria, and in some of pyuria, the escape 
of blood or of pus from a ureter can be seen readily by the cysto- 
scopc. When the amount of blood present is small, but still sufficient 
to stain the urine perceptibly, the cystoscope, in the male, is more reliable 
^than the ureteral catheter, the introduction of which into the inflamed 
Ulster may cause a little bleeding and so vitiate the value of the observa- 

B b 2 
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tion. Pus may escape in different ways, according to its consistency; in 
many cases the quantity discharged from the kidneys is small, and its 
escape is so irregular that the cystoscope fails to establisli from which 
kidney it flows. When, however, the diseased kidney is secreting little 
urine, and the quantity of pus is considerable, the discharge from the 
ureteral orifice may be seen readily. In some instances the pus is forced 
out of the ureter in form and appearance not unlike a cheese maggot, 
and little masses of purulent discharge may be seen on the floor of the 
bladder curled uj) like dead maggots and unmixed with the solution 
introduced for the cystoscopic examination ; but when the bladder 
contracts to expel its contents, the force required to drive them out 
causes the purulent masses to lose their form and become intimately 
mixed with the fluid. In this way they are deprived of their charac- 
teristic form, which can be observed only while they are within the 
bladder. The disappearance of effluxes indicates that the kidney from 
wliich they should come has ceased to be functionally active. On the 
other hand, when the pus is seen to escape in distinct shoots, the kidney 
may be presumed to be still secreting a considerable ciuantity of urine. 

From what has been said, it will be seen that many of the objects 
aimed at by ureteral catheterization may be attained more easily and 
with greater safety by the skilful use of the cystoscope. 

Cystoscopic diagnosis of renal diseiise may be summarized in tlie 
following conclasions : — 

(i) When one ureteriil orifice is altered, while the other is normal, 
the renal lesion is on the side of the morbid ureter. 

(ii) When the urinary shoots are more frequent on one side than on 
the other, (a) greater functional activity is indicated by the shoots 
being uniform in size and regular in rhythm ; (6) undue irritation of the 
kidneys is to be inferred when the shoots, while more frequent than normal, 
are irregular in rhythm, unequal, and small in size ; (c) stricture, stone, 
or chronic ureteritis should be suspected when the shoots are distorted 
in form or irregular in amount. 

(iii) When the urine does not escape in distinct jets, (a) dilatation 
of the ureter without paralysis of the sphincter is indicated when the 
urine dribbles into the bladder at intervals, (b) destruction of the sphincter 
action is shown by the urine flowing into the bladder almost continucillyw 

(iv) The character of the morbid fluids escaping from the ureter, 
or of clots, &c., occupying the opening, denotes the morbid changes 
taking place in the corresponding kidney. 

(v) The deformity of the orifice also indicates the character of the 
reniil disease — {a) pin-head contraction indicates chronic inflammation op 
impacted calculus; (6) elongation and distortion, distension of renal i)elvis 



PLATE III 

Cystoscopic Appearances 

A. The normal appearance of the neck of the bladder and of the orifice 
of the ureter. 

K. Calculus impacted at the mouth of the right ureter. 

C. Pouting lips of ureter in a case of subacute pyelitis. 

D. Dilated orifice in a case of old calculous pyonephrosis. 

E. Marked hyperaeniia at the mouth of the ureter in a case of piieiinui- 
coccus infection of the kidney. 

F. Appearances in a case of coli bacillus infection of the kidney. 

G. Shoot of blood in a case of carcinoma of the kidney. 

H. Shoot of pus in a case of acute pyelitis. 


To face p. 372 
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or infected nephritis ; (r) swelling or pouting, prolonged but not acute 
inflammation of the renal parenchyma ; (f/) dilatation, advanced tuber- 
culous or calpulous pyonephrosis ; (c) U-shape is of doubtful significance 

it usually denotes prolonged irritation of the renal pelvis. 

SEGREGATION 

When the presence of micro-organisms in the iirini', has bei'U deli'i- 
mined, the next point is to ascertain their source. This may bi* done 
by catheterizing the ureters or by employing urine segregalors, the 
object being to obtain not only information as to the kidney \vhi('h is 
diseased, but also an estimate of the functional activity of its fellow. 

As the first to employ these methods of examination in this country, 
the writer may be permitted, after considerable t‘xj)erience, to exj)ress 
his opinion as to their value. When cystoscoj>y was less jn actised, and 
experience was still required to interpnd the ap])earances revealed to 
the eye, the employment of segregators and ureter catheters was justified. 
They have not fulfilled exp(‘ctations, and are clumsy and unreliable 
methods of trying to attain ends, many of which can now be practically 
reached by the cultured use of the cystoscope. 

No segregator has yet been devised which fullils the claims made 
upon it and i)laccd to its cri*dit by some of its advocates. To bc^lieve 
that wc can construct a watertight partition in the living bladder n^juires 
considerable credulity and an unusual adaptability of natural conditions 
to our contrivances. 

The objects in view in catheterizing the ureters are : — 

1. To determine whether the dis<‘,ase is unilateral or bilateral l)y 
examination of the urine from each kidney. 

2. To ascertain the character of the secretion from the opj)osite 
kidne}^ when the disease is limited to one sid(‘. 

3. To ascertain the presence of a se(a)nd kidney befon*. jxaibrming 
nephrectomy. 

4. To test the ])atency of a urcjlcr, to discover the jjresencc^ and 
situation of a stricture or kink, and to localize a stone. 

5. To guide the operator in tracing tln^ course of the iiret(‘r in cta tain 
operations on the ])elvic organs, and in re])airing ureteral fistula*. 

Ureteral catheters are more reliable, but objections have been raiscal 
against their use on account of the alleged danger of introducing s<*j)tic 
matter into the ureter either from the bladder or by instruments which 
have not been properly sterilized. 

In many cases the ureter is already septic before catheterization is 
thought of. On the other hand, in cases of cystitis, where the kidney is 
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supposed to be aseptic, the catheters should not be employed unless in 
exceptional circumstances, as there is danger of introducing septic matter 
into the ureter, even although they are carefully sterilized, and the 
’.bladder is cleansed as thoroughly as possible. Any injury of the ureter 
by the catheter must add to this danger. 

While frequent employment of the catheter is to be condemned, as 
it exposes the patient to certain risks, and while in many conditions the 
information obtained is unreliable, it has its value for diagnostic purposes ; 
for example, in discovering the presence and situation of a stricture, 
or in locating a stone in the ureter, or in acting as a guide to aid the 
operator in tracing the course of the ureters. 

It is in the detection of albumin, tube casts, and micro-organisms in 
the urine from one kidney alone that the ureter catheters are most 
valuable, and it is just at this point that the cystoscope fails us. But 
all information that the use of the cystoscope can give us should be 
procured before the catheters are employed. 

While the writer fully recognizes the high value of catheterism of the 
ureters as an aid in diagnosis, it should not be resorted to unless other 
methods of inquiry have failed to elicit the required information. The 
cases in which the operation is justified are not very numerous. 

For examinations of the ureters by catheters and sounds, the simple 
cystoscope of Griinfled is the most useful in the female. It has been 
modihed, and the method of employing it has been improved by Kelly, 
Pawlik, and the writer,- and, as now used, it is undoubtedly tlie most 
convenient instrument. But for general observation of the bladder in 
both sexes and for sounding or catheterizing the ureters in the male, the 
writer prefers the cystoscope of Caspar. 

When it is desirable to catheterize the ureters, the beak of the cysto- 
scope should be turned so as to point downwards and a careful search 
should be made for the ureter openings. When these have been located 
the ureteral catheters are protruded about i inch from the stem of the 
cystoscope, and the instrumejit is adjusted so as to bring the point of the 
catheter immediately over the mouth of the ureter. The whole instru- 
ment is then advanced until the point of the catheter is seen to be em- 
braced between the lips of the orifice. The cystoscope is then kept 
steady and the catheter alone is pushed onwards so as to pass up the 
lumen of the ureter. First one and then the other ureter should be 
catheterized and the urine withdrawn from each examined separately. 
The writer, however, regards both catheterization of the ureters and 
segregation as being methods of examination seldom called for, and even 
when successful, unreliable in their results. 
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SOUNDING THE URETERS 

In cases of stone impacted at the lower end of the ureter, the ureteral 
catheter may fail to pass, but on introducing a metal instrument which 
maybe called a ureteral resonator, the sound of the metal coming in contact 
with the stone can be detected by the car as well as by the liand of the 
observer. The instrument devised by the writer (see Fig. 178) consists of 
a probe which is fixed in a small flat handle and prolonged into a hollow 



Fig. 178. URJ5TERAL Kesonator. a. Copper probe, i)liited silver; B, Flat 
handle; c. Copper or brass globe; n, n. India-rubber tubing 14 inches long; 
E, Wooden ear-tube to fit external auditory meatus. 

brass globe or resonator, c. One end of an india-rublxT tube is fixed 
to the proximal end of the resonator ; to the other end is fixed a wooden 
ear-tube made to fit the external auditory mc^atus of the observer. The 
probe is introduced into the ureter, either from below upwards or, in tlie 
oiieration of nephro-lithotomy, from above downwards, and when an 
obstruction is met with the car-tube is fixed in position and the instru- 
ment rotated sliglitly. If .a caUailus be present, the sound jirodueed by 
the probe grating upon it is easily heard. 



CHAPTER III 

ASPIRATION, EXPLORATION, AND INCISION OF THE KIDNEY 

The preparation of the patient prior to operation differs little from 
what is required in other abdominal operations, but the reader may be 
reminded of the following points : — 

1. The day previous to the operation a careful estimate should be 
made of the functional activity of the kidneys by appropriate methods. 

2. An aperient should be given the night before, an enema four hours 
before, and the rectum plugged with gauze immediately before the 
operation. 

3. The skin of the abdomen and hips should be thoroughly cleansed 
by washing with soap and water, ether, and afterwards alcohol, twenty- 
four hours before the operation, and a gauze compress of i in 40 carbolic 
acid solution covered with gutta-percha tissue should be applied, and 
retained in position until the patient is on the operating table. 

4. The bladder should be emptied and the genital organs cleansed. 

5. The lower limbs should be clothed in thick loose woollen stockings 
extending up to the hips, and the chest and arms enveloped in warm bath 
towelling as a precaution against loss of body heat from the exposure 
during the operation. 

6. The operating table should be low and covered with a pan 3 inches 
thick containing water at 100° F. ; over it there should be a double 
blanket covered with sterilized waterproof sheeting. 

7. When the patient has been anaesthetized, the carbolic acid compress 
should be removed and the skin in the area of the incision again washed 
with ether as before, and finally with a i in 20 carbolic acid solution. 

ASPIRATION AND PUNCTURE OF THE KIDNEY 

Indications. Aspiration and puncture of the kidney have been 
frequently employed for both diagnostic and remedial purposes in such 
conditions as cystic degeneration of the kidney, hydronephrosis, pyo- 
nephrosis, and hydatid disease. But while aspiration and puncture with 
the trochar and canula are unsatisfactory as modes of treatment, the 
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result derived from an examination of the fluid witlidrawn from the kidney 
is, from a diagnostic point of view, of the highest value, and the operation 
is one which does not involve much danger to the patient. 

In cases of hydronephrosis or pyonephrosis wliere the patient at the 
moment is too ill to stand a major operation, the withdrawal of the fluid 
may give temporary relief and enable him to recover sufficiently to 
undergo at a later date a nephrotomy or nephrectomy as may be required. 

Operation. When the disease is on the right side the puncture 
should be made at a point 2 ^ inches behind a line drawn from the 
coracoid process of the scapula to the anterior superior spinous j)roc(»ss 
of the ilium, midway between the crest of the ilium and the last rib. The 
needle should be directed forwards and towards the spine. If the left 
kidney be the seat of the disease the puncture may be made an inch 
higher, unless there be evidence of enlargement of the spleen. 

EXPLORATION OF THE KIDNEY 

Indications. Direct exploration of tlie kidney is justifiable under 
the following circumstances : — 

(i) To determine tlie condition of the opposite kidiny before a nephrec- 
tomy. 

ii) In traumatic lesions of the kidney giving rise to grave symptoms. 

(iii) In cases of sudden anuria, where medicinal treatment has failed. 

(iv) In cases of doubtful diagnosis, especially suspected malignant 
tumours, tuberculous disease, or calculous disi^ase with sepsis, or for the 
relief of tension due to mechanical congestion, inllammatory hyiH*nemia, 
or subcapsular extravasation of blood. 

In the great majority of cases the symptoms and the j)hysical 
signs arc sufficiently significant to enable the surgeon to maki! a definite' 
diagnosis before operating. In a few instances they an^ only sufficiently 
well marked to convince him that one kidney is diseased, but inadiiquate 
to support an exact diagnosis. In sucli cases an exploration slnmld b<^ 
made. 

The symptoms which justify an exploratory incision are : — 

1. Persistent or frequent h«X'maturia or pyuria of renal origin, <;sp<*cially 
if blood or pus has been proved by a cystoscojiic examinati<in t() conui from 
one ureter only. 

2. Frequent attacks of renal colic and persist(*nt oin*-sided pain, 
associated with hccmaturia or pyuria, in which a calculus cannot Ix! 
discovered impacted in the ureter. 

3. In strumous subjects who suffer from frequent micturition and 
pain in one renal region without evidence of disease in the bladdi^r. 
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Operation. The patient is made to lie on his healthy side 
with the leg straight, while the thigh on the affected side is bent at 
a right angle to the trunk and the knee flexed and well elevated on 
a pillow. 

An air-pillow consisting of three separate compartments is placed 
under the opposite flank, distended so that at first the pelvis does not 
rest on the table. By opening the screw valves in the two lower segments 
of the pillow the air is allowed to escape until the pelvis just touches the 
table ; the valves are then closed. The advantages of the air-pillow over 
sand-bags or otli(*r hard pillows are that it fits better into the loin, and 



I'lG. 170. I’OSITION OF TIIK I’ATIKNT FOR KXI’OSING TIIK KlDNICV. riic + Oil 
tlic rif,^ht-haucl side is over the lip of the last rib; the other is over the centre of 
tlic crest of the iliniii. The line a b is tliat of the incision when the space is large. 

while giving the maximum of space betw^^en the crest of the ilium and 
the twelfth rib on the side to be operated upon, it dt^es not strain tlie 
muscles on the healtliy side as hard pillows do. 

The surgeon, having defined the position of the lowest riband the crest 
of the ilium, knows the space at his disposal. The ilio-costal space varies 
greatly, however, being .sometimes 2i to 3 inches, in other cases only a 
finger’s breadth ; hence the direction of the incision must vary according 
to the individual circumstances. As a rule, when the space is small, the 
incision should be similar to that adopted for Amussat’s lumbar colotomy. 
A line is drawn from the centre of the crest of the ilium to the free 
extremity of the last rib, and at right angles to the centre of this an 
incision is made from the outer border of the erector spinie muscles, 
forwards for a distance of 3 or 3Hnchcs, according to the si/e of the 
abscess, sac, or cyst. 

When the space is large, the line of incision is from the point where 
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the quadratus limiboruni meets the lower edge of the last rib downwards 
and forwards to a point on the crest of the ilium 2I iiuiu's posterior to 
the anterior^ superior si)in()us i)rocess {svc Figs. 179 and 180). The skin, 
fascia, &c., being divided, the latissimus dorsi and the edge of the external 
r»blique muscles are seen, and should be divided in tlu' same line as tlu^ 
incision through the superlicial tissue's (see Fig. 180). Tlu‘ internal obliciue 
muscle and the fascia lumborum are thus <*xposed, and must b(‘ carefully 
dividt'd, when the adipose* <'apsuk* of tlu* kidney is brought into vii'W. 



I'u;. iSo. Sepi:kM('i.\i. I.ncislun fok i.xrosiM, nii, laa-r Kidni-.y. 

A careful (‘xamination of the kidney should be made by systematic j)alj)a- 
tion, and, if necessary, by puncture. When freed from its surroundings 
the kidney should be drawn through the wound on to tlie surfac e of tlu! 
loin. Steady traction is reciuired, but force must be avoided. In most 
cases delivery of the kidney can be effected easily if tlie kidne^y be not 
greatly enlarged, the ilio-costal spaci* unduly small, or the |)arietes 
unusually thick ; but should tlu! ( onditions prevent the organ being 
exposed to view, either the space must be enlarged by dividing the 
twelfth rib subperiostcally and freely incising the quadratus lumboruin or 
the kidney must be examined in situ. Further proceedings d<‘j)eiid uj)on 
the exact conditions found. 
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Difficulties. The difficulties met with in exposing the kidney are : 
(i) A narrow ilio-costal space ; (2) a thickset trunk with fat parietes; 
(3) rigidity and thickening of the lumbar muscles ; (4) inflammatory 
adhesions around the kidney, causing matting of the parts, induration 
of the kidney, and adhesion of the fatty capsule ; (5) flatulent distension 
of the colon, causing the bowel to protrude backwards; (6) a high position 
of the kidney, the entire organ being placed above the level of the twelfth 
rib ; (7) downward displacement of the kidney below the crest of the 
ilium ; (8) atrophy of the kidney, the wasted organ being enclosed in a 
dense mass of fat. 


NEPHROTOMY 

Indications, (i) To relieve vascular tension arising from mechanical 
causes division of the fibrous capsule and incision of the parenchyma is of 
much value. In i8g6 the writer drew attention to the fact that the albu- 
minuria consequent upon the torsion of the renal vein in cases of movable 
kidney was relieved by incision of the capsule and fixing the kidney by 
nephropexy ; and again, before the Clinical Society of London {Clin, Soc, 
Trans,, vol, xxx, p. 65), he demonstrated how dividing the capsule gave 
relief to severe renal jiain amounting to colic resulting from mechanical 
congestion associated with albuminuria, hiematuria, and in some instances 
with tube casts. Since that time much has been written on the question 
of decapsulation in chronic Bright’s disease, and many rash and ill-con- 
sidered opinions advanced, because of erroneous views as to the ends 
to be attained by incision of the capsule or of the parenchyma. If 
decapsulation does good in cases of chronic Bright’s disease, it is probably 
by relieving tension and congestion, not by promoting an anastomosis 
between the blood-vessels of the parenchyma of the kidney and those of 
the surrounding structures. It must be remembered that tlie arteries of 
the kidney are ^ endarteries ’. 

(ii) A question, however,, which well deserves the attention of the 
surgeon is, how far incision of the capsule and parenchyma is beneficial 
in acute inflammatory hypenemia of the kidney, indicated by severe renal 
pain, pyrexia, hiematiiria, and the presence of blood-casts in the urine, 
due to direct infectiv’c -lesions. For example, in cases of unilateral 
pneumococcus infection of the kidney, marked improvement in the con- 
dition of the urine may be produced at once by the relief of tension of the 
swollen parench3una ; also in scarlatinal nephritis. When anuria is 
threatened in these cases, the activity of the kidnej^ may often be restored 
bj" free incision of the cortex. Indeed in all acute inflammatory affections 
where the swelling is sufficient to induce pain and scanty excretion, it is 
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difficult to say how far tlie prolonged congestion can bo endured without 
entailing serious degenerative changes in the renal ej)itheliuin. The fact 
that the kidney is enclosed in a strong limiting niembran(\ cai)abK' of com- 
paratively iTttlc elasticity, r(*iidtTs increast'd vascular tiiision a matter 
^)f serious im])ortanci'. 



Fio. iSi. DiLATiN ;k CJpkmnu in IIIK KhNAi. Sac with J)i<hssiN(i Fukckis. 

(iii) The remaining conditions wliich may be remedied by neplirotomy 
are benign tumours of the pelvis of the kidne.y, non-tuberculous [lyelitis, 
calculous hydronephrosis, and pyon(*phrosis. The statistics of operations 
for benign tumours of the renal pelvis are based upon so small a number 
of cases that it is not possible at present to express an opinion, but if the 
surgeon can assure himself of the exact nature of the tumour by having 
a histological examination made of the growth at the time of the 
examination, a conservative course may prove successful. 

A disease in which operation is contra-indicated is cystic degenera- 
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tion Doubtless in this disease both nephrectomy and nephrotomy have 
W performed, but in almost all instances they have been resorted to 
under a mistaken idea of the nature of the case, many of the early opera 
?orfhavTng mistaken cystic degeneration of the kidney for ovanan 
disease As cystic degeneration is usually bilateral and is associated with 
Sic interstitial nephritis, it is not a condition calling for nephrectomy, 
nor, seeing that the cysts are multilocular and widely distributed throng 



Fig. 182. 


Thk Method of suturing the Sag 10 the 1 arietes. 


out the organ is the patient likely to be benefited by nephrotomy ; even 
”n »pl°^ inewL should bo avoided. Any o,>end,vo .n.erfercncc 

in these cases may lead to a fatal result. 

Operation. The early stages of the operation are identical with 

those already described for exposure of the kidney (see jx 37 ). _ 

"ro/lh^ Sways be drawn tbrougb the wound on .« the surface of 

'"•a ‘‘‘ “T 

Jl^rJ^eSSonoffbe..^ 

may be all that is required to relieve the tension. 
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be made along the convex border for 3^ inches, dividing the parenchyma 
i inch deep. 

When the morbid condition is associated xcith retention of ftnid, 
fluctuation easily made out, and palpation reveals one or two points 
\yherc thinning of tlie cortex has taken place. The substance of the 
kidney is grasped with clamp forceps (Fig. 181), and a small incision 
is made into the cavity, which is enlarged by stretching the wound 
with dressing forceps until it is sufficiently large to admit the foreJinger 
and to enable the surgeon to explore the cavity and parenchyma of the 
kidney. 

Should the lesion prove to be a hydronephrosis ^ a iiondubcrculous pyo- 
nephrosis, or a hyatid cyst, it is advisable not only to open the sac, 
but also to stitch its cut edges to the lips of the wound in the parietes, in 
order to reduce the danger of the surrounding tissues becoming iniiltrated 
by urine or the contents of the sac. Two lines of sutures sliould be 
applied, one deep, the other superficial, and the parts should b(‘ ad- 
justed as accurately as possible. The sac and tlic wound having been 
thoroughly washed out with a strong antis(‘ptic solution, a large-si/ed 
drainage tube should be introduced at the most dependent j)art of tin? 
wound (see Fig. 182). The length of time that the tube must be re- 
tained depends upon the individual case. 

What the next procedure should be depends upon the natures of the 
lesion, and the following questions requin^ (onsideration 

T. What is the general condition of the patient ? 

2. Is the lesion one that can be n*medied or n^moved by nephrotomy ? 

3. If so, should it be dealt with at the time, or by a subseciuent 
operation ? 

4. Is the kidney so destroyed that it is functionally useless, and only 
a source of trouble and danger to the patient ; and, if so, is it safer to excise 
the kidney now or at a later date ? 

5. Is the lesion one which from its nature is inconsistent with life if 
allowed to remain, and sliould the disease be n^moved at once ? 

The general condition of the patient should be first considered. If 
there be tuberculous or .septic infection of the pelvis associated with serious 
constitutional disturbance as a consequence of long suppuration, it is 
wvll to wait, and in the meantime to be satisfied with free drainage. Hut 
if the general health be good the further steps of the operation will depend 
upon the local condition. The obstruction, if it be kinking of the ureter 
in movable kidney, may be rectified by nephropexy ; if cau.sed by an im- 
pacted stone, by its removal the natural passage will be free ; if as a 
, consequence of stricture of the ureter, ureterotomy or a plastic operation 
may remedy matters ; but if the obstruction cannot be removed, then 



384 OPERATIONS UPON THE KIDNEYS AND URETERS 

the surgeon should satisfy himself by establishing a drain in the loin 
and a subsequent nephrectomy be left for further consideration. This 
rule should apply both in cases of hydronephrosis and pyonephrosis. 
To remove the kidney when the sac is large, and the p^^tient is still 
suffering from the effects of an acute, often a critical illness, is a mistake. 
The danger to life is considerable and the healthy kidney may fail to 
respond to the additional work placed upon it. 

When the cortex is cut into, sharp but not prolonged haemorrhage occurs 
and can usually be easily controlled by pressure, or by retaining the finger 
in the wound for a few minutes. By making the incision in the line of the 
vessels and uriniferous tubules, few arteries of any size are divided, and 
the smaller arterioles, which bleed profusely at first, soon contract and 
become closed. For statistics of the operation see p. 403. 

Difficulties. When the kidney is not greatly altered in appear- 
ance, the operation of nephrotomy is easily performed, but in not a few 
instances the structural changes in and around the organ arc so great 
that it is with the utmost difficulty that the surgeon can assure himself 
of the relationship of parts. This arises from induration and hypertrophy 
of the adipose capsule, which becomes tough and inseparable from the 
kidney, or the organ may be di.storted or shrunken, or its contents may 
have escaped into the perinephric tissues. Under such circumstances 
the incision must be made at the most prominent point. 

The dressings and after-treatment will be considered in the following 
chapter (see p. 389). 



CHAPTER IV 

NEPHRO-LITI lOTOM Y 


Indications. When the kidney <>r its pel\is is oecnpic'd by a 
stone, it may be necessary to ent down nj)on the »)rgan and remove 



Fig. 183. A Calculus moulded 

AND FIXED, CAUSING NO FaIN OK 

H.'Ematukia, only Pyuria. 



Fig. 184. Large Sharp Sto.ne in 
THE Pi:lvis of the Kidney, causinc; 
Severe Pain and I’kofuse HiitMA- 
TURiA. (See Lancet, itjotj, vol. i, ji. 8.) 


the cLilciiliis ; in other words, to jierform nejihro-lithotomy. In many 
cases a stone may be known to occupy the kidney, but may <'aus<* 
the patient little trouble. This depends upon tlu? cliaracter of tlie cal 
pulus, and whether it is fixed in its position, or by its mobility causes 
obstruction to the escape of urine, or from its irregular surface irritates 
the*mucous membrane of the pelvis (see Figs. 183, 184). This operation 
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may be demanded under two very different circumstances — firstly, 
when the foreign body has, by its presence, induced suppuration in the 
kidney or its pelvis ; and, secondly, when, by the recent improvements 
in diagnosis, the surgeon is able to detect the presence of a stone before 
pus accumulates in the kidney or appears in the urine. 

The operation ma}' be performed either by the lumbar or the abdominal 
route. 


LUMBAR NEPHRO-LITHOTOMY 

The early stages of the operation are similar to those of exposure 
of the kidney (see p. 378). The later stages vary according as sepsis 
is present in, or absent from, the pelvis of the kidney. 

When there is septic pyelitis. When the sac of a pyo- 
nephrosis is opened, a systematic method should be employed to explore 
the cavity of the kidney for a calculus, and for this purpose the organ 
should be delivered on to the surface of the loin when possible, and the 
pelvis and calyces as well as the parenchyma carefully examined with 
the fingers, which are more reliable than any other instrument in dis- 
covering a stone. 

In the great majority of instances the calculus is found without 
trouble, but when the cavity is very large the fingers may fail to reach 
the deeper parts, and this is especially the case when the stone is embedded 
in the upper part of the ureter. In such instances it is well to drain 
the kidney for a few weeks and to make another search when the 
pyonephrosis has contracted. 

The stone having been discovered with the finger, an attempt should 
be made to remove it through the incision already made in the paren- 
chyma, cither by the finger, a small lithotomy scoop, or forceps (see Fig. 
202). Should, however, the stone be firmly fixed in the calyces, the best 
plan to adopt is to press the stone firmly towards the point where the 
cortex is thinnest with the finger in the cavity of the pelvis, and to remove 
the calculus entire through- a fresh incision made there. This should be 
done, even if it demand a very free incision in’ the cortex, rather than 
break the stone, as fragments are liable to be left behind and form centres 
for future concretions. 

Phosphatic stones, with bacillus coli infection of the renal pelvis, are 
often so friable that they crumble in fragments as soon as they are grasped 
with forceps. In such circumstances the concretion must be removed 
with a spoon and the whole interior of the sac scraped carefully and 
drained for a considerable time. 

After a stone has been removed from the pelvis of the kidney, or 
from the substance of the organ, a careful examination must be niade 
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to see that no other concretions exist in cither of these situations or 
in the ureter (see p. 416). Under exceptional circumstances, when the 
calculus is branched and is firmly adherent, it may be necessary to divide 
it into two or more parts and remove each fragment separately. This 
•is best done with small bone-cutting forceps. If no .stone be found after 
free incision and thorough exploration, the ureter must be examined 
throughout its length (see p. 410). 

When there is no septic pyelitis. In cases of calculus 
unassociatcd with distension of the pelvis or eulargeniiuit of the organ 
more difficulty is experienced in discovering the position of th(^ stone, 
especially if it be small in size and cmbeddt'd in the substance of the 
kidney. When the kidney has been exposed, the first duty of the surgeon 
is to examine it carefully and systematically l)y palpation, and should any 
j)art of the kidney or pelvis offer undue resistance, such as to suggest 
the locality of the calculus, this evidence must be further tc'sted by 
puncturing tlie organ with a fine-pointed bistoury. This method of ex- 
ploration must be carried through systematically and freely, tliere being 
reason to believe that the renal parenchyma suffi'rs little from this 
mode of examination. The substance of the kidney having been carefully 
searched and no calculus found, the pelvis should next be piuK'tured, 
and a curved probe or director should be passed and the entire cavity 
of the kidney explored. 

If a calculus be detected by the hand or the probe, the operator must 
next consider what is the best way to remove it, and he has the ( hoicc 
of incising the renal jiarenchyma or the wall of the pelvis. If tlie calculus 
be lying close to the capsule of the kidney it is clear that tlu; (easiest 
and safest method of reaching the stone is by cutting througli llu? tissue 
covering it, and this should be done by a straight incision with a narrow 
knife to begin with ; the opening may be enlarged by dilating with 
dressing forceps, by which the stone may be seized and extracted. When, 
how'ever, the stone is situated in the pelvis or one of the calyces, the 
question arises. Should the wall of the pelvis or the renal tissue be incised ? 
In respect to this point then*, is a difference of opinion. Ston<‘s of largf* 
size have been removed by incision into the pelvis, while calculi of equal 
size and weight have been extracted by dividing the renal tissue by 
the knife. The bulk of the stone cannot therefore be taken as a guide. 
While the two methods are equally satisfactory in respect to the immediate 
result, the w^ound has healed more easily in those cases in which th(j 
incision has been made through the parenchyma, and permanent urinary 
fistulae have been less frequent. 

After the stone has been removed, the kidney should be packed with 
a narrow strip of iodoform gauze, or a drainage tube should be left in. 

c c 2 
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It is well not to suture the kidney, as free drainage for a few days after 
the operation is of the first importance, but the parietal wound, muscles, 
fascia, and skin must be carefully brought together, an opening being left 
for drainage only. 

Difficulties. Beside.s those mentioned under nephrotomy, the 
presence of a stone in the kidney presents difficulties peculiar to that 
disease, (i) The stone may be so small that it is very difficult to locate 

it in a calyx, or in the 
pelvis (see Fig. 185), or 
it may occupy an inde- 
pendent pouch and only 
drop into the pelvis oc- 
casionally. (2) The cal- 
culus may be branched 
and firmly adherent to 
the calyces or pelvis. (3) 
Very large stones are 
often difficult to remove, 
or considerable trouble 
may be required to re- 
move all the calculi 
present because of their 
large number. (4) The 
stone of phosphatic 
origin may break up very 
easily, and consequently 
can only be removed 
in fragments. (5) A 
Fig. 185. A Small Stone causing Complete calculus of considerable 
De.struction of the IvioNEY AND VERY Jl^ARGE iTiay cxist in the 

Hydronkphrosis. without being 

detected, even by a most careful and skilled examination. Morris mentions 
a case in which he removed ‘ a healthy kidney for a calculus, the size 
of a marble, embedded in it, but which I could not localize. Even after 
the removal of the kidney, the locality of the stone could not be made 
out by pressing the organ between the finger and thumb, nor by pressing 
upon the kidney as it lay upon the table ’ ; and in connexion with this 
case he remarlcs : ‘ The kidney becomes very hard and tough under 
the prolonged irritation of a stone, so that whilst the whole organ feels 
firmer than natural, any slight difference in the degree of resistance of 
one part is all the more difficult to appreciate. This hardness of the* 
renal suKstance should make the surgeon very suspicious of a calcaUis, 
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and future experience will, I think, encourage him, when this condition 
is present, not to be satisfied cither that no stone exists or that iu‘phrec- 
tomy must tx^ performed, until he has made such an incision into the 
kidney as will open each of the calyces. Kidney wounds are known 
to heal readily, and whilst the risk of such an incision would not ecpial 
that of nephrectomy, the subsequent condition of the kidiu'y would be 
preferable to the possession of only one organ.’ 

Dangers. Hcemorrhagc, While the loss of blood at the ojx'ration 
may be considerable, it is not often a serious danger excej)t in patii*nts 
whose strength is greatly reduced, and any considerable loss of blood 
following the operation is rare. The cases in which bh'eding is most 
difficult to control are those in which we have to dc'al with tissiu's wliidi 
are indurated, and wlu'U the arterioles are convert(*d into rigid tubes 
which do not contract or retract when divided. In such casi‘s it is safer 
to excise the kidney. If the bleeding cannot b(.‘ controlled at the operation 
by douching with hot water, plugging with gauze, and applying jm'ssuri* 
to the surface of the kidney, adrenalin may be em])loyed locally. Should 
these methods not succeed it will b(‘ nec(\ssiiry to rc'move the kidm\y. 

Shock, In old-standing di.sease shock is often very marked for tlu^ 
first eighteen or twenty-four hours, and sickness may be* ])ersisti*nt. 
This should be guarded against by having the patient und(T observation 
and treatment for some time prior to the ojxration, so as to get him 
into as favourable a condition as possible. Also the surgc'on should be 
sjx'cially careful to operate as rapidly ;is ]>ossible, and not to do more 
than is absolutely necessary at the time. Loss of l)()dy heat may be 
avoided by wrapping the limbs and as miuh of the trunk as possibh* 
in warmed gamgee tissue, and, if mxessary, slryt lmimi and saliiui injec- 
tions may be administered. 

Septic infection. This is only likely to hap|)en when tlu* surgeon 
fails to provide free drainage. If the drain be kept in till tint surf;i<‘(!S 
of the wound have had time to granulate, tli(‘ pyonei)hrosis is not lik(*ly 
to cause any general infection. 

Urcernia. This is only likely to occur when the other kifiney is also 
diseased, but, with our present methods of examination, this euKTgency 
should be foreseen and guarded against. 

After-treatment. The patient should be ])laced in bed in the 
recumbent posture with a soft pillow under the shoulder and hi]) on the 
affected side so as to avoid pre.ssure on the wound. The dressings should 
be changed at frequent intervals if any blood or uriru! soaks tliroiigh. 

The packing or drainage tube may be removed or shortened on th(^ 
fourth or fifth day in a non-suppurative case, but when si*psis (!xists prior 
to* the operation, a tube should be retained as long as a purulent dis- 
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charge continues. In such cases the wound should be douched with 1-40 
carbolic acid solution. 

When there is much shock after the operation, the foo^ of the bed 
should be raised on blocks, hot bags applied, and rectal feeding employed 
until nourishment can be taken by the mouth. Warm barley-water, 
flavoured with lemon, and warm soured milk are most easily retained, 
and are very grateful to the patient, and while they act as diuretics 
they also prevent flatulence, which is often so troublesome after renal 
operations. 

When suppression of urine occurs, normal saline injections into the 
rectum or into the subcutaneous tissue are indicated, or subcutaneous 
injections of pilocarpin may be administered. 

Retention of urine after renal operations is very common and requires 
the passage of a catheter. In men, the reflex congestion of the mucous 
membrane of the urethra and the muscular spasm are sometimes so 
great that a catheter will not pass — even the gentle introduction of an 
instrument may cause free bleeding. Rather than persevere with the 
catheter it is advisable to apply hot fomentations to the perineal and 
hypogastric regions, and to introduce a half-grain or a grain morphia 
suppository. 

Results. The causes of death in nephro-lithotomy depend not 
upon the operation but upon the stage of the disease for which it is 
performed. Eliminating all cases in which the presence of a calculus was 
associated with sepsis, nephro-lithotomy may be described as almost free 
from danger, the mortality being only i-8%, whereas when sepsis has 
been established a very different result (8*7%) is obtained (see p. 403). 

ABDOMINAL NEPHRO-LITHOTOMY 

Abdominal nephro-lithotomy was suggested by Mr. Knowsley 
Thornton, who recommended axx abdominal incision for the purpose of 
exploration, and, if a stone be found, a second incision in the loin 
for its extraction. Mr. Thornton practised the method here suggested ; 
the abdominal incision admitted the left hand of the operator, who, 
having examined the kidneys, found a calculus in the right one. The 
left hand was further used to fix the stone in the pelvis of the kidney, 
while with a knife in the right hand a clean incision was made in the 
loin right down on the stone. 

The arguments brought forward in favour of Thornton’s operation 
are — (i) That in operating by the lumbar incision alone, not only is 
an exact diagnosis difficult, but a stone may exist in the kidney without 
being detected, or the surgeon may even fail to reach the kidney ; 



ABDOMINAL NEPHRO-LITHOTOMY 


391 


whereas, by the combined operation we should ‘ never fail to find the 
kidney, never cut into a healthy kidney, and leave the one with the stone ; 
never damage the peritoneum by a puncture without knowing it, and 
we could examine the other kidney and both ureters. . . . The stone 
•would be removed through a small clean cut in tlu? loin, which was far 
preferable to the method of dissection, since this latter allowed of infiltra- 
tion of the tissues, and favoured the chances of severe inflammation and 
septicity ; and, finally, the combined method allowed of a thorough 
examination of the kidney, so that a decision could bi^ comt*, to which 
was the best operation — nephrotomy or nephrectomy — for the individual 
case.’ 

In opposition to these arguments of Mr. Thornton’s in favour of the 
combined operation, it has been pointed out by Mr. Godlei* ‘ that whih‘ 
a number of stones might be cleared out of a kidney which wi're causing 
no symptoms, a small one might escape the detection even of the i;x- 
perienced in the opposite kidney, which after all had been the cause of the 
colic ’. This argument seems to apply just as much to the lumbar 
operation alone as to the combined one, but let us admit the force of 
Mr. Godlee’s words when he further proceeds to say, ‘ It is surely pos.sible 
that, if a stone can escape detection through a lumbar incision, when the 
organ can be felt above and below, and behind as well as in front, it might 
fail to be detected when the finger can only reach the anterior aspect.’ 
Further, it should be remembered that in many cas(.*s tlu* amount of 
adipose tissue around the kidney is so considerable that, unless the 
stone were of considerable size, it would be impossible to detect it without 
cutting through the peritoneum and removing the adiposi; capsule from 
the surface of the kidney. Mr. Thornton’s contention that it is 
impossible to overlook the presence of a renal calculus by the combined 
method does not hold good in many cases. 

By employing the abdominal incision, the risk to the patient is un- 
doubtedly increased. When first introduced this operation was employe<l 
occasionally, but time and experience have limited its use* to only exc(.*p- 
tional cases. The technique of the method will be described in connexion 
with nephrectomy (see p. 398). 



CHAPTER V 

NEPHRECTOMY 


Indications, (i) Tuberculous disease, ^\hen the disease is limited 
to one kidney, as it usually is in the beginning, primary nephrectomy is 

the operation to adopt, 
and it may be under- 
taken with a very fair 
prospect of a favour- 
able result. But if the 
disease has reached an 
advancedstagc,as showm 
by enlargement of the 
kidney, profuse pyuria, 
and general aggravation 
of the symptoms, prob- 
ably a nephrotomy will 
be found more suitable 
in the first instance, eind 
the question of a secon- 
dary nephrectomy may 
be left to be determined 
by the demands of the 
individual cases. 

Whfen examining the 
urinary debris for 
tubercle bacilli, it is 
necessary in most cases 
to prepare at least half a 
dozen specimens. From 
the urine the micro- 

Fig. i86. Advanced Tuberculosis OF THE Kidney, organisms are not 

easily cultivated, as 

putrefactive bacteria contaminatethe culture and destroy the specific bacilli. 
Koch, however, states that he has succeeded in cultivating tubercle 
bacilli from cases of tuberculous pyelitis. In some instance the bacilli in* 
the urine are so few in number that it is difficult, or almost impossibly. 
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to discover them simply by the microscope. In such instances inoculation 
experiments help greatly to clear up the diagnosis (see Fig. 187). 

(ii) Malignant disease. There are two forms of malignant disease 
which call for attention — sarcoma, which may he regarded as essiMitially 
a disease of early childhood, and carcinoma, which is met witli most 
frequently in the declining years of life. In sarcoma, so long as there 
is no evidence of secondary formations and the general strength of the 
child gives hope of success, 


an abdominal exploration 
should be made as early as 
possible, and if the growth 
can be enucleated a primary 
nephrectomy should be j)er- 
formed. In most cases of 
sarcoma the disease spreads 
with great rapidity, and 
little time is afforded for 
delay. 

On the other hand, in 
carcinoma of the paren- 
chyma, but in subcapsiilar 
growths especially, the dis- 
ease remains localized for 
a considerable period. In 
subcapsular growths the 
only signs of disease are pain 
and increase in the size 



of the kidney. By taking 
advantage of this circum- 
stance the surgeon may in 
the future hope to celebrate 
a triumph, but only with 


Fig. 187. Thk Audominal Contents of a 
G uiNKA-riG KII-LFD I''oUK VVliKKS AFTKK Inm^C UF.A- 
TION WITH UrINK from A CASE OF TuiiERCULOUS 
Nephritis. Showiiifi; miliary tubercles in the 
spleen, liver, peritoneum, omentum, and luiif's. 


the aid of the general prac- 
titioner. Again, it is a question of early diagnosis. The great dilliciilty 
one has to contend with is that subcapsular carcinoma may lx* jireseiit 


for a long time without giving rise to a palpable swelling in tlu* loin. 


pain, or other indication of its presence. 

(hi) Injury, When the symptoms indicate that the laceration of 
the kidney is severe, and there is danger of the patient bleeding to death, 
either from the escape of blood by the ureter or into tlut tissue surrounding 
the kidney, the surgeon is justified in cutting down upon the kidntiy 
and removing it if the organ be destroyed. 
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It is obvious tliat when there is evidence of effusion of blood or of 
urine into the peritoneal cavity, immediate abdominal nephrectomy is 
indicated, and during the performance of the operation the kidney and 
spli*(‘n should be explored and any lacerations attended to ; but when 
rupture of the kidney alone is suspected, and the liaemorrhage is not 
severe, it is well to delay interfering, so long as urine is freely excreted, 
as in a large proportion of cases palliative treatment is :dl that is required. 
Nephrectomy may be partial or complete, and tlie kidney may be excised 
either through a lumbar or an abdominal incision. 

(iv) Septic inlection with or without calculus. 

The arguments for and against the median and lateral abdominal and 
the lumbar metliods of performing neplirectomy may be stated thus : — 

Tlie lirst method has been largely employed in tlie treatment of such 
conditions as hydroneplirosis, cystic disease, and neoplasm — lesions in 
which considerable space is required for manipulation. In so far as it 
widens the field of operation, and gives the operator free access not 
only for the rcunoval of the diseased parts and for tlie controlling of 
luemorrhage, but also for the purpose*, of ascertaining, as far as is 
possible by palpation, the condition of the other kidney, this operation 
is to be commended. But while these advantage's cannot be denied, 
it has been urged against both of the abdominal operations, but especially 
the median, that not only is the peritoneum wounded, but tlu* mesocolon 
must be divided before the kidney is reached. Besid(^s, as a consequence 
of the situation of the wounds and the circumstance that the peritoneal 
cavity has been opened, it is found difficult to drain away the blood 
and disc'harges without contaminating the abdominal sacs, and thereby 
increasing the danger of death from peritonitis. 

Anotlier, but what seems to be an unlikely drawback to the abdominal 
operations, is the supposed liability to ventral hernia at the site of the 
incision through a tense muscular abdominal wall. Taking all cases 
of abdominal section, in how many has ventral hernia been induced ? 
V(‘ry few have been publishi^d, notwithstanding the large number of 
abdominal sections that are being performed yearly. The two most 
serious objections to the abdominal operations are the trouble occasioned 
during the operation by the intestine protruding through the wound, 
and the difficulty in procuring efficient drainage afterwards. 

The advantage claimed for the lateral abdominal (Langenbuch’s) 
incision, as compared with the median abdominal, is that by careful 
manipulation, even although the peritoneum be opened during the first 
stage of the operation, the kidney can be removed without danger of the 
cavity of the abdomen being contaminated by subsequently suturing the 
mesocolon to the margin of the anterior lip of the parietal incision. , 
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Another r(*ason why this operation slioukl l)e selected is that, on 
account of flu* situation of the incision at tin* outer border of tlu‘ rectus 
muscle, the kidney is easily reached and its vessels and ureter secun‘d, 
while at ihv same time the largt^ veins in 1lu‘ anterior layer of the im’so- 
c?olon are avoided. By this operation j^ood drainagt* is si'curt'd, and the 
wound is practically made an extra-peritoiu'al oiH'. 

The advantages of lumbar n(‘phrectoiny over tin* abdominal operations 
are that, unless by misadventure, the peritoneal ca\'ity is not o])i‘iU‘d, 
the wound is easily and efficiently drained, and no structures an* injured 
except those composing tin* parietal wall. Ihit, on tlu^ oth(*r hand, on 
account of the small space afforded, the surgeon may expi'rieiice dilficulty 
in reaching and removing the kidiuy in sonu‘ casi's, and, as a con- 
.sequenci' of awkward manipulation, tlu' vessi'ls of tin* pi'dicK* have l)et*n 
lacerated and even the r(*nal tissue ruptured. 


LUMBAR NEPHRECTOMY 

laimbar nephrectomy in its preliminary stages, that is to say, 



Fig. iS8. Incisions fok J.umhak Xj:i*iiio:ctomv. a, Koni^^’s; a, von 
Kergmann’s ; e, l*can’s. 


the kidney is exposed, is in most c:ises the same as lumbar neplir»)tomy 
(see p. 378) ; but, on account of Ihe small opening thus afforded, it may 
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be found necessary to modify the incision. Hence, it has been recom- 
mended to make a vertical incision from the lowest rib to the crest 
of the ilium, and if more room be required, another cut is made in the 
parietes to join this one cither at its upper or lower limit. These second 
incisions may be made in one of two ways — firstly, beginning at the upper 
limit of the vertical wound, by making a cut parallel to the last rib and 
extending it downwards and forwards ; or, secondly, the incision may be 
made from the lowest point of the vertical wound, and extended forwards 
at right angles to it and parallel to tlie iliac crest. In making tliese or 
other incisions which may be suggested in the course of the operation, 

care must be taken not to go too near 
to the twelfth rib, as the diaphragm 
sometimes extends downwards from it, 
and the pleura may be injured by free 
incision in this direction. 

After the kidney has been laid bare, 
the next step in tlie operation is to 
separate it from its surroundings, which 
is easy or difficult according as the 
surface of the kidney has or has not 
formed adhesions to the neighbouring 
parts. When the surface of the kidney 
is normal, the organ can be separated 
from the tissues around it with ease, 
either by the finger or by a periosteal 
elevator. This is frequently the case 
in such lesions as hydronephrosis, cystic 
disease, benign tumours, and renal cal- 
culus. But when the disease is of an 
inflammatory nature' or has led to 
perinephritis, the condition of matters is very different, and the diffi- 
culties of the operation are. greatly enhanced by the adhesions which 
the indurated adipose capsule has formed with its surroundings. 
Consequently in such lesions as suppurative disease of the kidney, old- 
standing renal calculus, tuberculosis, and malignant growths, the opera- 
tion is a more serious one in itself. 

While, however, the adipose and fibrous capsules have become firmly 
adherent to their surroundings, the kidney itself may not be so strongly 
united to its capsule. Taking advantage of this circumstance, it is 
advisable that, instead of removing the kidney in its capsule, the kidney 
should be exposed, the fibrous capsule divided, and the organ enucleated 
from it. In doing this, however, there may be free haimorrliage in a fow 



Fig. 189. Bardenheuer's Inci- 
sions FOR Lumbar Nephrectomy. 
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cases, as frequently small vessels and sometimes large om's pass from tlie 
capsule to the surface of thi' kidne5\ This danger t)f luemorrhage is 
not great, as the divided vessels when normal in size soon close. It is 
otherwise wlien the indurated tissue around is injured. The tissue being 



Fig. T91. Thk Pkdicle of the Right Kidney clami'i.d and tikd. 

not only vascular, but greatly indurated, the vessels passing through 
it gape W’hen divided, and sluw no tend(*ncy to contract. H<*ncc, Ihc 
bleeding which occurs w'hen the inflamed j)erine])hritic tissue is cut 
or injured is a general oozing, large in amount and some-times even 
dangerous. 
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The kidney having been freed and delivered with the hand or with 
the help of forceps (see Fig. 192) and the pedicle exposed, it should be 
clamped with forceps (sec Fig. 190), and a double chromic catgut ligature 
should be passed round the vessels, and another round the ureter, by 
an aneurysm needle (see Fig. 191). The kidney is then dragged gently 
outwards, and the needle having been withdrawn the ligatures are tied. 
While one set is made to include the vessels the other set secures the ureter. 
Having fixed the ligatures, the last step ofthe operation is proceeded with, 

and the organ is re- 
moved by cutting the 
pedicle between the 
ligatures as close to 
the hilum as possible 
with curved scissors 
cutting on the flat. 

After the division 
of the pedicle the 
Fig. 192. Forceps for delivering the renal artery should 

Kidnev on to the Loin. i , 

be tied separately, 

also the vein, and the ureter should be traced down as low as 
possible, two ligatures applied, and the duct divided between them so 
as to avoid escape of contaminating fluid. The lumen of the stump 
should be painted with pure phenol and the end stitched carefully. 
Then a thorough search should be made in the interior of the wound, 
which is now easily inspected, for any bleeding points, and these having 
been secured a drainage tube is inserted, and the wound is washed out 
with an antiseptic solution. The lips of the wound are brought together, 
and an antiseptic dressing is applied. For statistics see p. 403. 


ABDOMINAL NEPHRECTOMY 

Abdominal nephrectomy may be performed either by an incision at 
the outer margin of the rectus muscle, or by one in the linea alba. 

Lateral abdominal nephrectomy. This method, also called 
Langenbuch’s operation, is performed as follows : The patient being 
placed upon his back, an incision is made in the linea semilunaris on 
the side of the diseased kidney (see Fig. 193). The length of the 
incision in the parietes is regulated by the size of the organ to be 
removed. All superficial vessels having been secured, the cavity of 
the abdomen is opened, and, the intestine which protrudes having been 
pushed aside, a careful examination of the diseased kidney and its 
fellow is made. Should both be seriously diseased, the operation should 
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not be proceeded with, but if the other kidney be presumably able to do 
its work, the next step is to expose the posterior or outer layer of the 
mesocolon, by i)ushing aside tlie intestines. The mesocolon is then 
incised vertically, and an ojiening is made of sufticient size to admit 
•one or two lingers behind the peritoneum (see Fig. 194). 

The anterior lips of both peritoneal wounds, that of the abdominal 
wall and that of the mesocolon, should now be united by closely set 
sutures of catgut, for the purpose of shutting off the cavity of tlie ]>eri- 
toneum from the space occupied by the kidiuiy. Langenbucli’s purpose 
was to divide the outer layer of the mesocr>lon, so as to n'duce the risk 
of haemorrhage and of gangrene of 
the bowel. Care must now be taken, 
as in the lumbar operation, to avoid 
haemorrhage. Wlicn the peritoneum 
has been stripped off by the linger, 
and the kidney freed from its sur- 
roundings, the pedicle should be 
secured, as in the lumbar o])eration, 
and then the kidney may be enu- 
cleated and a drainage tube intro- 
duced into the wound, .so as to main- 
tain the communication between the 
post-peritoneal space and the ex- 
terior. 

Even altliough the kidney has 
been free from adhesions and there is 
not much danger of haemorrhage, a 
drainage tube should always be em- 
ployed, both in this operation and the 
following one ; but while in the 

former the drainage tube may be brought out through the* opiuation 
wound, in the latter a small opening should be made for the tube* ])os- 
teriorly. 



Fig. 193. T.angknhuch’s Incision 
FOR T R ANS P KR I TON KAI. N KPH R KCTO M Y. 


Median abdominal nephrectomy. The incision for median 
abdominal nephrectomy is the same as for (ivariotomy. When ai cess 
to the abdominal cavity has been gained by a section througli tin? linea 
alba, the principal difficulty to contend with is the haemorrhage, which 
is apt to occur as a consequence of incision or laceration of the large 
veins in the anterior layer of the mesocolon. The incision in that 
structure should be made in the line of the veins, and if it be found necessary 
to divide any of these vessels, they .should be previously secured by 
ligatures. When the kidney has been thus safely reached, the remaining 
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steps of the operation are the same as in Langenbuch’s. In all cases 
a drainage tube should be introduced from behind, and, all blood-clot 
having been removed from the space formerly occupied by the kidney, 



Fio. 194. Incision in the Outer Layer of the Mesocolon in Trans- 

PERITONEAL NEPHRECTOMY ON THE RIGHT SIDE. 

the anterior and posterior peritoneal wounds should be carefully united 
by fine chromic catgut sutures, and subsequently the wound in the 
parietes should be brought together, as in ovariotomy. For statistics 
see p. 403. 
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PARTIAL NEPHRECTOMY 

Indications. Partial iiejJirectomy is an operation not often 
employed, akhough it has occasionally proved useful in the treatment 
of injuries to the kidney, simple neoplasms, small malignant tumours in 
the cortex, and limited tuberculosis. Partial excision of the kidney has 
been recommended in the treatment of tuberculous disease, but is not so 
suitable an operation for that malady, even when it is seemingly limited 
in extent, as for lesions such as perinephric tumours and other localized 
growths in the cortex of the kidney which only involve a small i)ortion of 
the organ. 

Operation. The kidney having been brought out on the loin, 
the pedicle should be gently clamped with tlie kidney forceps. 'J'he nature 
and extent of the lesion are carefully ascertained, so that the surgeon may 
determine the amount of kidney requiring to be removed. An angular 
incision sliould be made wide of the diseased focus and a wedg(j-shaped 
segment removed. The two cut surfaces may then be brought togi'ther 
with catgut sutures. 

Dangers of Nephrectomy. The causes of death in nephrectomy 
in percentages are as follows : — 

Uraemia and anuria % 

Shock % 

Death during operation i*i % 

Sepsis, peritonitis, &c. . . . . . . . 2vn % 

Haemorrhage % 

Kapid recurrence of disease . . . . . . .pi % 

Complications in other organs : empyema, pleurisy, |)neii- 
monia, Bright’s disease, cardiac or ]>uhnonary 
embolism, &c 2 i-i) % 

i(X>r) % 

Shock is one of the most serious dangers, but considering tlie general 
condition of many patients who are submitted to tluj operatir)U, tlie 
mortality from this cause is not to be wondered at. Within latci yc^ars 
the statistics have improved greatly, and this is accounted for by the fact 
that the surgeon is consulted at an earlier st.ige in tlui disease than formerly. 
Some cases do remarkably well for three or four days aft(*r the ne[)hr(*(> 
tomy, but die suddenly from what has been called ‘ delayed shock attri- 
buted by some writers to interference with tlie solar plexus. Any such 
cases which have come under the observation of the writer have provetd 
to be due to embolism on the right side of the heart, probal)ly caused by 
a thrombus carried from the stump of the renal vein or vena cava. 

Hcemorrhage. By clamping the pedicle before removal of the kidney 
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and carefully ligaturing the individual vessels as well as the stump as a 
whole, comparatively little blood should be lost during the operation, and 
the danger of secondary haemorrhage reduced to a minimum. It is where 
old inflammatory adhesions and large masses of indurated tissue have to be 
cut through that both primary and secondary haemorrhage are to be feared. 

Peritonitis is one of the special dangers of the transperitoncal opera- 
tions, but even in lumbar nephrectomy the peritoneum is liable to become 
infected owing to the detachment of old adhesions; hence the advisability 
of performing subcapsular nephrectomy when it is possible. This 
method has the further advantage that the suprarenal body and solar 
plexus are not interfered with. If the j)eritonciim be opened in the lumbar 
operation it should be cleansed and sutured at once. It is a safe rule 
to follow that all septic and tuberculous lesions or conditions involving 
accumulations of fluid in the renal pelvis should be removed by the 
lumbar mctliod, while abdominal nephrectomy should be reserved for 
the excision of large solid growths of the kidney. 

Empyema, As has been pointed out previously, the diaphragm is 
very thin behind the kidney, and the pleura extends down to the twelfth 
rib. The writer has seen a number of cases in the post-mortem room 
where a congenital gap existed in the diaphragm which was plugged by 
the perinephric fat ; had a nephrectomy been demanded in such a case 
the danger of opening the pleura would have been considerable. 

Pulmonary and cardiac embolism may occur any time within a fort- 
night after the operation, even though the renal wound be completely 
healed. The course of events and the symptoms, of course, depend upon 
the thrombus being aseptic or infected; if the former, it is generally large 
in size and may lead to sudden death from cardiac failure ; if the latter, 
probably the particles arc small, and are more likely to induce septic 
infection of the lungs or general septic poisoning. 

% 

GENERAL STATISTICS OF RENAL OPERATIONS 

The comparative dangers of lumbar and abdominal nephrectomy arc 
difficult to contrast fairly, seeing that undoubtedly during recent years 
the latter operation has been reserved for cases where the lumbar method 
was unsuitable on account of the advanced stage of the disease and the 
large size of the kidney to be removed. Taking the average mortality, 
that of the lumbar operation is 23*5%, the abdominal, 39 9%; but if 
we take the statistics of the last five years only, 1904-8 inclusive, the 
mortality is distinctly less, viz. lumbar 18-3%, abdominal 31-3%. 

In August, 1871, Simon performed the first nephrectomy for renal 
calculus pure and' simple. During the first ten years — that is to say. 
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from 1870 to 1879 — fifty-seven renal operations wore performed with 
a mortality of twenty-nine or a little over 50 

Mortiilitv. 

Kknal Operations KKOM 1870 TO 1 870. Sephro- Xephro- I Neplinr- 

tomics. lithotowics, \ iointrs. 

For hydronephrosis and cystic disease . o % 

For se])tic disease without calculus 30-1 % 

For septic disease with calculus . . — ■ 54’5 % 

For tuberculosis . . . . -S % 

For tumours ..... 

During tlit^ ne.\t five years, fiom 1880 to 1884, 219 operations were 
performed, two-thirds of which were nephrectomies. Inth'od, at this 
period nephrectomy was resorted to very freely and was adopti'd as the 
only remedy for conditions which are now treated by less luMoic mt*asnr(\s. 
The mortality all over was seventy-ont', or about 32-3 a decrease 
of 17-5% on the mortality of the previous ten years. 

M urtaiity. 

Renat. Oi’KUATroNS from iS8q to iSS.t. Wcfyhro- i\ef>hyo~ Xrfyfitrc- 

tomics, lithotomies, tomics. 

For hydronephrosis and cystic di.seas<j . o % 33-3 % 

For SC] )tic disease without, calculus . 21% .to % 

For septic disease with calculus . , - 20-3% 3.4 /, 

For calculus ..... - - o % o */. 

For tuberculosis . . . . . 25 % 30 % 

For tumours . . . - . - - • .‘>4 % 

These statistics serve as a basis to illustrate tlui progress of renal 
surgery during the first fifteen years of its growth. The writer has 
endeavoured to collect the statistics of case's published from 1891 to 1908. 

Mortality. 

Nephro- 
pexy. 

!•« % 

- 0-2% -- I'ri % 3 ‘-i % 

— T 7 % — -’ 5-3 % % 

- - 8-7 % 2,5-5 % -15 % 

10-7% — “ 27 - 4 % .l;-! % 

22-1 % 47-1 % 
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Nephro- 

tomies, 


Nephro- 

lithotomies 


Nephrectomies, 


Renal Operations from 
1891 TO 1908. 

iMoVf'iblc kidney 
For hydronephrosis and 
cystic disease 
For septic disease without 
calculus 

For septic disease with 
calculus 

For calculus (non-septic) 
For tuberculosis 
For tumours. 




CHAPTER VI 

NEPHROPEXY 

Indica.tioilS. Nephropexy should be recommended: 

(i) In all cases of uncomplicated movable kidney in wliich the pain is 
distinctly renal — in which renal crises occur repeatedly, are well marked, 
and are referable to a definite cause. 

(ii) Where there is evidence that the displacement causes twisting of 
the pedicle of the kidney, as indicated by paroxysmal renal pain, and 
the presence of such abnormal constituents in the urine, as albumen, 
blood, pus, or tube casts. 

(iii) When gastro-intestinal symptoms are pronounced while the 
patient is active, but relieved while she is at rest, the operation should 
be advised as a curative measure. 

The operation should not he recommended when the symptoms distinctly 
referable to tlic mobility of the kidney arc a small part of the trouble. 

In movable kidney complicated by enteroptosis, an oi)eration 
should not be recommended unless it can be shown clearly that serious 
symptoms are directly due to the displacement of the kidney. For 
example, in a case of general relaxation of the abdominal walls following 
frequent pregnancies, where the whole of the contents of the abdomen 
occupy a lower and more anterior position than normal, associated with 
chronic dyspepsia, constipation, and symptoms of uterine displacement 
and perhaps with hernia and luemorrhoids, nephropexy should not be 
performed unless the displacement of the kidney is causing symjitoms of 
torsion of the pedicle. 

When movable kidney is associated with a highly nervous tem- 
j^erarnent, all palliative means should be employed before suggesting an 
operation. But it must be remembered that in neurotic patients the 
suffering arising from movable kidney is often exaggerated. Also mobility 
of the kidney in many instances not only determines the origin and dis- 
tribution of the pain, but in like manner is itself a fruitful cause of hypo- 
chondriasis. When the neurotic phenomena are due to pressure of the 
kidney on other abdominal organs, the question of nephropexy may be 
considered ; but the patient or her friends should be warned that the 
operation may not produce a cure. 

When long-standing dyspepsia and chronic constipation are present, 
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or when chronic uterine or ovarian disease or cystic or clironic organi<- 
disease of the kidney coexists with mobility of the orfjan, nepluopoxy 
should not be performed, nor should it iu those cases in which the displace- 
ment does not gi\e rise to much discomfort or functional disturbance, 
the intrbility of the organ being discovered ]uobably by accident. 

Ncphrope.xy has now completely taken the plac(> of nei)Inectomy for 
the treatment of movable kidney. Tin* advantages of nephrop»‘xy over 
extirpation of the kidney are so obvious, that it is unnecessary to statt^ 
them. JCxtirpation is only permissible wliere nephropexy has failed and 




Fig. 195. SuDHKN HKNDiNt; ok I'k;. Rotation ok a Movaihj*: 

THB Urkthr, causing ilv’OKONB- Kionkv. TIh* iirctcM’ is twisted round 
niRosis IN A Movahlk Ktdnkv, tlie vessels. 


where the patient’s life is still seriously (hreatc'iuKl, when the inf)val)le 
kidney is diseased and the fixed kidney healthy. 

Operation. Tlie methods of operation may be divided into two 
classes; those in which the operation is pirformed without, and those 
in which the operation is performed with decajxsulation. 

The preliminary stages of tluj fjperalion are the sanuf as for lumbar 
exploration (sec p. 278). 

Methods without dccapsiilation, Many i‘arly nej)hropexies w<*ic* ])er- 
formed without removing the capsule; but, as the o|)eration fn (]uently 
proved ultimately unsuccessful, this method lias l)e<*n j^ractically aban- 
doned. 

•A movable kidney that is the seat of a pyon<^|jhrosis, or of an abscc*ss 
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which has been evacuated spontaneously or by operation, becomes as 
a general rule firmly fixed by inflammatory adhesions. So a cure 
follows operations upon the kidney for such conditions as calculus and 
tumour or curetting for tuberculous disease. In a few cas. s the writer 

has simply removed 
the whole of the peri- 
renal fat (in a small 
proportion of these, 
laid bare the surface 
of the quadratus lum- 
borum and psoas 
muscles) and packed 
the space around the 
kidney with gauze. 
The skin and sub- 
cutaneous tissue are 
accurately sutured 
over the plug of gauze 
except at tlie posterior 
end, where an opening 
is left, with the gauze 
lying in it, so as to 
act as a drain and 
to allow of its with- 
drawal. The gauze 
is allowed to remain 
in situ for eight or 
ten days for the pur- 
pose of causing any 
remaining adipose 
tissue to break down 



Fig. 197. Method ok suturing tiik Capsulic of 
THE Kidney to the Muscular Parietes. 


and be discharged, 
also in order to ex- 
cite adhesive inflam- 
mation. When the 


gauze is withdrawn on the eighth or tenth day, the cavity of the wi)und 
should be irrigated, and a small strip of gauze or drainage tube inserted. 
The principle on which this method is based is that the broad band of 
fibrous tissue developed between the organ and the parietes is more likely 
to anchor the kidney firmly than when healing by primary union is 
aimed at. 

Methods with decapsulation. In the great majority of cases it. is 
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necessary to separate the fibrous capsule covering the convexity of the 
kidney. 

After the kidney has been exposed the adi|)ost‘ capsule is roino\’ed 
along the convex border, one catgut suturt! is ]>assed through the cortt'x at 
fhc lower, and another at the upper pole of tlu^ kidney, so as to fix (he organ 
between the deep lips of the wound. The fibrous capsule is then incised 
and peeled off, so as to expose the raw surface of the cortex, and the 
cut edges are sutured to the muscular ])arietes (see Fig. 197). The suturi's 
through the cortex are then fixed to the deep aponeurosis, (lie muscular 
wall is stitched in layers, the skin united by silkworm-gut, and tlu^ 
wound allowed to heal by first intention, no drainage tube or packing 
being employed. 

The method just described aims at inducing immediat(i union between 
the surfac(^s of the kidney and the jiarietc'S. Whili! in most instaiK'cs 
a good result has been obtainiid, union by granulation is tla^ proper 
object we should have in v’iew in the majority of ('as(*s. Undoubt(*dly 
healing by granulation is a slower process than healing by irnin(*diate union, 
but the ultimate result justifies the sacrifua; of a little more tiiiu^ in b(‘d. 
The length of time a patient should be kept in bed after nephrojiexy has 
been variously stated by diffen?nt surg(!ons. It is always safe to allow the 
patient out of bed during the fourth or tlu^ fifth week. No doubt in many 
instances an earlier date liiight be fixed ; but a iow days Iong(‘r in Ix'd 
is not a great tax, while it secures more complete union betwetui tlu^ 
kidney and its surroundings. There is nothing special otherwise in the 
after-treatment. P'or statistics see p. 403. 

Results. Much misunderstanding exists regarding ihv. valu(‘ of 
oj)erating upon movable kidney, and this has arisiai from tli(‘ ( in umstancij 
that the cases have not been properly sel(?ct(Kl. \V('ll-mark(‘d instances 
have been recorded where nephropexy has beem performed, the mobility 
of the kidney being but a small part of the illness. 

NEPHROTRESIS 

Indications, (i) The most urgent condition (iemandiiig this 
operation is obstruction to the excretion of urine, and in considering the 
question of operation a clear distinction must be drawn between tnu^ and 
false anuria. The former (secretory amma) includes cases in which the 
function of the organ is entirely suppressed, as in diffuse nephritis, under 
toxic influences and infectious diseases, in tumours of tlu; kidney, disease 
of one kidney and absence of the other, and in reflex anuria. Tlu; latter 
(excretory anuria) is caused by obstruction to both ureters or obstnudion 
to t)ne ureter, while the .secreting power of the other kidney is impaired. 
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Whatever the cause of obstruction may be, it must either be removed at 
once or ncplirotresis must be performed. In cases of unilateral obstructive 
anuria as well as in bilateral, if the surgeon be in doubt as to the capacity 
of the kidney first operated upon to sustain life, both should be. opened. 
Reflex suppression in an unobstructed kidney is more common than is 
generally sui)j)osed (see Report of International Association of Urology ^ 
Paris, 1908). In secretory anuria incision and relief of tension often restore 
the function as a consequence of the blood-letting and by permitting 
passage of the urine from the uriniferous tubules. 

(ii) When a ureter is obstructed by a condition which cannot be removed. 
As soon as this is proved, the pelvis of the kidney should be opened and 
drained in order to save the kidney from the destruction which is other- 
wise certain to follow. 

(iii) In cases where the ureter has been injured and the function of 
the duct cannot be restored by grafting the ends together. 

Operation. Tlie operation is the same as exploration and nephro- 
tomy (see p. 378), only the drainage tube is kept in and the urine is 
collected as it forms. 

In cases in which it is necessary to drain the kidney or bladder for a 
considerable period, it is a great comfort to the j)atient to be able to 
move about unhampered by bulky and often soaked dressings. Direct 
drainage by siphoning the urine into a suitable vessel permits the patient 
to go about with freedom. The skin and clothing are kept dry, the patient 
is not incommoded by the constant change of dressings, and considerable 
expense is saved. The method the writer used for the last five years has 
been found most useful, both in draining the bladder after suprapubic 
cystotomy, and the kidney in cases such as old-standing hydronephrosis 
and pyonej)hrosis ; a description of it will be found in the Glasgow Medical 
Journal for September, 1907. ^ 

The rest afforded by a lumbar drain allows time for compensating 
hypertrophy of tlu; oj)positc kidney to take place, and not infrequently 
permits of gradual absorption of inflammatory products, so that a ureter 
which has been more or less obstructed for a long period may again become 
j)atent. This may be demonstrated by injecting coloured fluid into the 
fistula, and if it appears in the urine escaping from the bladder then the 
question of closing the wound in the loin may be considered. If, however, 
the constriction remains permanent, the subsequent proceedings depend 
upon the relative amount of work done by the diseased kidney and its 
neighbour, which may be ascertained, not by measuring the quantities of 
fluid coming from the wound and from the bladder, but by estimating the 
amount of urea excreted by each organ ; a kidney which is almost useless 
functionally may excrete more fluid than its healthy neighbour, but »the 
excretion may be nothing more than water mixed with a little pus. 
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OPERATIONS UPON THE UKETICRS 

Tiik conditions which demand operations upon the ureter, apnrt 
from the kidney, may be divided into two classes, viz. iiijurii's to the 
ureter, and ureteral obstruction. 

OPERATIONS FOR EXPOSURE OF THE URETER 

In exposing the ureters the surgeon has tlie choice of various routes. 

TRANSPERITONEAL EXPOSURE 

The Tiretcr may be exposed either by a transperitoiu^al or by an 
extra-peritoneal operation, but tlie fomi<*r is now only t‘m]>loyed when 
the surgeon is uiK'ertain as to the situation and naturi^ of thi' obst ruction, 
or is doubtful as to whetlua* one or both urettas an^ involvi‘d. A median 
incision may be employed under such conditions, but if there be no 
doubt as to which ureter is affected, the incision should hr inadt^ along 
the semilunar line und ( urved towards th(^ middh* line ;it its lowia* end. 
There are many objections to the transperitoneal nadhod: unless ihr 
ureters be considerably altered by dis('as<; they an* diilicult to fmd behind 
the abdominal viscera; the peritoneum is opened both behind ;ind in 
front, and in the event of any l(*akag(* of urine from tlie ureter may 
become infected; the position of the wound does not jxrmit <»f free 
drainage ; and, linally, no additional information ( an lx* gain<;(l which 
cannot be ascertained by other and safer methods. 

Operation. After the abdomen has bevm ojXMied, the first jxiint 
is to ascertain the position of the kidney and find tlx; hilum. Then, 
passing the lingers downwards in front of tin; psoas muscle, the uretcu- 
may be traccid as low down as the bifurcation of the common iliac artery. 
When diseased and distended, the under is more (‘asily tiaced than in 
health, and often the stcjne can be f(*lt (x c upying its lumen, whihi above 
the obstruction the greatly distended ureter is easily traced behind the 
peritoneum ; indeed, it may be .so dilated that, w<*re it not outsidi; the 
peritoneal cavity, it might b(i mistakiai for small intestine. When 
the ureter is not the s(iat of serious pathological changes, when the sub- 
peritoneal fat is abundant and the intestine is over-distended with gas, 
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much difficulty may be experienced in tracing the course of the duct. 
The point at which it is most easily detected is where it crosses the brim 
of the pelvis. The method of opening the ureter is described on p. 416. 

EXTRA-PERITONEAL EXPOSURE 

This route is the one almost exclusively employed in exposing the 
ureter. During the early stages of the operation the position of the 
patient is similar to that for renal operations (see p. 378), but it is well 
to have him placed upon his back with the legs flexed and the thighs 
brought well up over the abdomen while exploring the pelvic portion 
of the duct. 

The ureter may be exposed without opening the peritoneal cavity 
by any of the following routes : — 

1. The lumbar route prolonged cxtra-pcritoneally. 

2. The paraperitoneal route used in exposure of the kidney by 
stripping the peritoneum from the abdominal parietes. 

3. The hypogastric route, opening the bladder above the pubes and 
cathctcrizing the ureters. 

4. The sacral route. 

5. The perineal route. 

6. The vaginal route. 

The lumbo-ilio-inguinal route is the one to be recommended 
in the great majority of cases, the exceptions being those in wliich the 
calculus or stricture is known to be in the pelvic segment of the ureter. 

The incision usually employed commences an inch below the last rib 
at the outer edge of the erector spinas muscle, and extends inwards and 
downwards in front of the anterior superior iliac spinous process. The 
distance to which the incision is extended inwards depends upon the 
necessities of the individual case. If the patient be short and stout, 
the space may be increased by making a T-shaped addition to the above, 
or by incising a portion of the quadratus lumborum. 

When the fascia transversalis has been exposed and divided the 
colon is seen. It should be retracted, and the hand introduced through 
the wound behind the peritoneum, when the kidney can be felt embedded 
in its adipose capsule. The soft fat is easily separated from the kidney, 
and after the organ lias been fully exposed a systematic examination 
must be made before it is disturbed from its bed. The ureter should 
bo searched, and if a stone be found, it may sometimes be pushed up 
into the pelvis and removed by an incision through the con\'ex border 
of the kidney ; generally this is easily accomplished, as the ureter is 
dilated above tlie point of jmpaction of the stone, but if it be firmly 
fixed an incision should be made through the wall of the ureter abol^e 
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the level of the stone, and after the calculus has been extracted the 
incision may be closed by sutures. 

If the kidney has been removed and the tissues around it be indurated 
and adherent, it is very difficult to detect the ureter. Under such 
circumstances it is necessary to trace the ureter from belcnv upwards, 
beginning at the point where it passes over the brim of the j)elvis, or 
where it crosses the iliac vessels. In disease it is usually mon^ easily 
discovered than in health, 
but on account of prolonged 
irritation the peritoneum is 
more firmly adherent to it 
than under normal con- 
ditions. When the duct is 
discovered by the fore- 
finger the intestine and the 
peritoneum should be gently 
pressed aside with a thin 
gauze pad held by an assis- 
tant, in such a way as to 
leave the ureter freely in 
view. The serous membrane 
should then be carefully 
dissected from the duct as 
far down as may be neces- 
sary. Whether to separate 
the ureter upwards or down- 
wards from the point in 
view is easily determined 
by its lumen; the duct is 
always distimded above the 
point of obstruction. 

Tlie pelvic segment can 
only be seen by extending the incision in theparietes w(‘ll forwards, but before 
doing this it is well to j)ass the forefinger down into the pelvis and explore, 
and not infrequently , if the obstruction be due to stone, the conend ion can 
be displaced so as to be brought into view without enlarging the opening. 

A difficulty occasionally met with, which should be kept in view, is 
the lodgement of the stone in a diverticulum of the ureter, so that while 
the concretion is not in the lumen of the duct its presence causes distor- 
tion of the passage and obstruction to the escape of urine (see Fig. 199). 

In opening the ureter, an oblique incision should be employed rather 
tl^an a longitudinal one, which is liable to* produce diminution in the 
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lumen of the duct by the suturing, while a transverse incision is likely 
to be followed by a fistula. 

When only the pelvic portion of the duct requires to be exposed, 
the incision* through the parictes may be limited. Instead of starting 
•from a point an inch below the last rib, the incision may be made as 
for tying the common iliac artery, commimcing imiiK'diately outside 
the centre of Poupart’s ligament and iV inches above it ; this incision 
is carried outwards towards the crest of the ilium, then upwards and 
slightly inwards. The abdominal muscles are cut through till the 
fascia transvcrsalis is reached ; it is ]:)icked up and dividi*d and 



Fig. 2(xj. Imi’ACTci) Ukktekal Calculus. The stone is iirrested ;il llie point 
where the ureter enters the bladdcr-wjill. The duct is distended above tlie 
obstruction. 

the extra-peritoneal fat is exposed to viv.\\\ 'J'Ik; jxM'itoneum is th<Ti 
separated, and, with the bowel, is lielil to one. side by an assistant while 
the surgeon explores the posterior wall of tliij bladder for the. ureters. 
Owing to the small size and dej)tli of the wound, it is nec(‘ssary to throw 
light into it with an electric forch(*ad-lam|) or a mirror. 

The paraperitoneal method is ( anied out in the following 
way : The patient is placed on his back and an incision is made I inch 
to the outer side of the linea semilunaris, beginning ( lose to tluj border 
of the ribs and descending to the anterior superior spinous jucxess of 
the ilium. The parietes arc divided down to the peritoiKuiin, the cavity 
of which is not opened, but the membrane is scq^aratcxl from tin*, abdo- 
minal muscles gently by the hand of the (operator and, along with the 
abdominal contents, is dragged towards the middle line by an assistant. 
The kidney with its surrounding fat is then brought into view and the 
ureter exposed and examined as described above. 

^ Should the patient be short and stout, it may be nei essaiy, in orchir 
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to gain sufficient room, to make an incision at right angles to the first 
one, possibly as far as the quadratus lumborum. The advantage of 
this method is not so evident in operations upon the ureter as when 
lesions of the kidney require to be dealt with, but it is ceftainly to be 
preferred to the transperitoneal route. 




Fig. 201. URETJiKAL AND Vksical Calculi. The lower figure shows a calculus 
in the bladder in the sulcus immediately behind an enlarged prostate and another 
in the dilated end of the right ureter. The upper one shows a calculus impacted at 
the vesical orifice of the ureter only. 

When old adhesions have formed, the peritoneum is very liable to 
be torn, and should this accident occur the wound must be carefully 
sutured before the ureter is opened. 

The hypogastric route has been occasionally employed by the 
writer for the removal of calculi. If the stone has passed through the 
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muscular wall of the bladder and pushed the mucous membrane in 
front of it, the appearances presented by the cystoscope are liable to be 
mistaken for those of a tumour. In employing this method, the bladder 
is opened hy a suprapubic incision (see p. 430) and the intramural s<*g- 
ment of the duct is examined with one linger in the bladder, the other 
in the vagina or the rectum (see Figs. 200, 201). It may be possible 
to grasp the impacted body with forceps, and by careful manipulation 
drag it away without making any incision in the vesical wall ; but if the 
stone be too large for this, it is well to make a small incision and dilate 
the ureter with sinus forceps before attemi^ting to extract the calculus. 

The sacral route hasbc^cn employed by Sir Henry Morris {Surgical 
Diseases of the Kidney and Ureter, 1901, vol. ii, jx 526) for the reinoxal 
of a calculus impacted 2J inches from tlu^ oriika^ of the ureter, lie 
describes the method as follows : ‘ I employed a straight incision parallel 
with the median line and i inch from it, 5 inches in length, coinnumcing 
about 2 inches above the border of the gluteus maximus inusi le and 
extending nearly to the transverse level of the anal aperture but a little 
behind it. The edges of the gluteus maximus and great .sciatic ligament 
were divided, and the rectum and vagina were pushed towards the 
opposite side by breaking tlirough the celhilo-fatty tissue b(‘tween them 
and the pelvic wall by means of the forefingca- and a f(*w touches with 
the scalpel. In one of these cases the dorsal position, witli tlie haunches 
well raised on a firm pillow placed beneath the loin, was found to facili- 
tate the identification, isolation, and removal of the lower end of the 
ureter ; in the other case the patient had to be turned upon her back before 
it was po.ssible to fix the calculus. This was done by the foreilngtrr in 
the viigina, and the patient was again placed on her opposite sid(^ with 
her face downwards and the calculus cut down upon and (;xtracted.’ 

The perineal and the vaginal routes are also used for 
the removal of stones impacted close to tlui bladder, and for plastic 
operations for the cure of uretero-vaginal I'lstuhe. In the latter very 
good results have been got. 

Ccci has removed a ureteral calculus through the rectum, and Fenwick 
has employed a perineal incision ; removal tlirough the vagina has 
been employed by the writer and others. In such easels, the ureter 
is dilated above the point of obstruction, so that it can be easily felt 
with the finger. The ureter and the stone should be fixed by a small 
sharp hook, and an incision is then made through the vaginal wall, 
cutting on the stone ; when this is completed a rush of uiiiKi takes 
place, and the calculus escapes along with it. The oi)ening may be 
closed with sutures, but probably it is safer to keep it oixm by j)assing 
ajdrainage tube into the dilated ureter. • 
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URETEROTOMY 

Ureterotomy includes simply opening the ureter in some part of its 
course, and how this should be done and the difficulties encountered 
in doing it are the points now to be considered. 

Operation. The duct should be clearly brought into view, being 
freed as far as possible from its attachments, but at the same time care 
must be taken not to injure the peritoneum, the blood-vessels, or the 
spermatic cord. Instead of bringing the ureter out of the wound, an 
electric forehead-lamp or a good forehead-mirror should be used to 
throw a strong light into the depths of the wound, the operating room 
being darkened. Only about half the circumference of the duct need 
be cleared. An oblique incision is preferable to a longitudinal one, as 
the suturing of the edges is less liable to lead to constriction of the lumen 
than when a longitudinal incision is employed. Another method is to 
make a longitudinal incision, but to suture it so that the cicatrix is 
transverse (sec Fig. 209), whereby the lumen, in place of being diminished, 
is rather increased. This method is, however, not always permissible 
on account of traction on- the duct. When, however, the ureter has 
been dilated above the site of operation, there is generally plenty of 
tissue to work upon. When operating for stricture, tlie ureter sliould 
be opened at the dilated part above the obstruction, a director intro- 
duced, and the stricture divided upon it. 

When tlie aim of the surgeon has been attained, the wound in the 
ureter should be closed by fine catgut sutures placed J inch apart. 
These are introduced by a fine curved intestinal nec^dle, which is made 
to penetrate the wall of the ureter with the exception of the mucous 
coat. While wounds of the ureter may doubtless heal without suturing, 
it is much safer to employ them, if Lembert’s method be adopted and 
catgut be used. 


URETERO LITHOTOMY 

When the ureter is exposed for the removal of a stone, if it be found 
that the calculus can be displaced from its bed and pressed upwards, 
the opening in the duct should be made in the dilated ureter well above 
the point of impaction. By adopting tliis plan the incision is made 
through comparatively healthy tissue, whereas if the cut is made directly 
over the concretion it passes through unhealthy tissue, the mucous mem- 
brane is apt to be eroded, and the walls of the ureter become thin and 
friable. After the stone has been brought to the opening in the ureter, 
difficulty may be found in -removing it, as, if smooth and rounded, it 
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may repeatedly slip away fiom the grasp of sequestrum or dressing 
forceps. In such cases the writer has used cup-shaj)od forceps similar 
to Mackenzie’s laryngeal forceps (see Fig. 202), or a small lithotomy spoon. 
Again, in cases of 
phosphatic concretion 
associated with bacil- 
lus coli infection, the 
stone may be so friable 
that it breaks into 
small fragments as 
soon as it is grasped 
with forceps. Here 
again a spoon is use- 
ful. After the stone 
has been removed, tlie 
ureter sound should be passed upwards and downwards to mak(' sure 
that the duct is patent, that all concretions have been removed, and 
that no stricture remains. 



Fig. 202. I'RKTIOKAL I‘'oK( i:i*s. Cii|)-sli;i|H*(l forceps 
with a special joint st) lluit each limb can be intnKliiceil 
separately and locked when the stone is between the cups. 


DERMATO-URETEROTRESIS 

Transplantation of tlie ureter on to tlie loin is now frecpiently ado|)l(‘d, 
and the xirine is drained into a suitable vessel, when it is found necessary 
to divert the secretion from its natural channel ; for i‘xample, in e('toi)ia 
of the bladder, in removal of the bladder for malignant diseases, or in 
certain cases of tuberculosis. 

Operation. The incision is made ])arallel with and i| inches 
above the crest of the ilium, the muscles are dividcxl, and the j)eritoneum 
is exposed and pressed towards the middle line witliout tlie ('avity being 
opened. The ureter is exposed where it crosses the iliac art«*ry, ligatured 
in two places, and divided. The loww ligature is cut short, the iipjxu' 
is allowed to remain long. A seton lancet threaded with tlui sutun*. 
is then passed through the abdominal walls, so as to come*, to the; surface 
close to the border of the quadratus lumborum, and the ureter, carefully 
freed from its attachments, is dragged through after it and drawn out 
beyond the surface of the skin. The end of the duct .should then b(* split 
open for about ^ inch longitudinally, and the two flaps folded ov(*r the 
skin to which it is sutured. 

Care must be taken that there is no kinking of the ureter, and. to 
prevent this a ureter catheter should be retained for four or fi\ai days 
until adhesion forms between the ureter and .the parietes. 

! •: e 
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Implantation of the ureter on the skin has been resorted to in a con- 
siderable number of cases, Le Dentu being the first to employ it ; but 
it seems to be justified not only in the conditions above mentioned, 
but also as a temporary measure or to save the patient frcm immediate 
death by anuria. It should only be resorted to when, owing to loss of 
substance, no other method is possible, or to tide over a critical period, 
after which another implantation may be made or nephrectomy per- 
formed. As a rule, if implantation cannot be made into some part of 
the urinary tract, and the kidney on the opposite .side is healthy, 
nephrectomy should be performed. 


ENTERO-URETERAL ANASTOMOSIS 

The purpose of this operation is to lead the urine into .some part 
of the intestinal tract, and it has been applied mostly in cases of ectopia 
vcsicai. It is described and illustrated by Mr. Thomson Walker (see 
P- 477 )- 

This method is applicable to extroversion of the bladder only. For 
other conditions implantation of the ureter into the bowel should be 
avoided. Experimental implantation into tlie rectum, the colon, and 
the small intestine has been studied by Rosenburg, Novaro, M(jrestin, 
Tuffier, Gluck and Zeller, van Hook, and many others, but the opera- 
tions performed upon animals contrast unfavourably with those under- 
taken on man. According to Bovee, bowel implantation has been done 
sixty-live times on man with a mortality of 30%, and a little less than 
a half of these deaths were from subsequent ascending infection. 


URETERO-VESICAL ANASTOMOSIS 

When the loss of substance has been too great to permit of uretero- 
ureteral anastomosis, grafting the end of the ureter into other parts 
has been resorted to. The most suitable one to employ is uretcro- 
cystotomy or implantation of the ureter into the bladder. Vesical graft- 
ing has been carried out in four different ways : (i) grafting the ureter 
into the bladder through the vagina; (2) grafting the ureter into the 
bladder by an extra-peritoneal route, an incision being made through 
the abdominal wall for the purpose ; (3) by an intraperitoneal operation ; 
or (4) by dividing the vesico-vaginal septum and grafting the ureter 
into the bladder direct.. The first operation, according to Bovee, was 
performed by Tuffier in 1877. The next operation was done by Novaro 
in 1893, and since that time eighty uretero-cystotomies have been per- 
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formed. Of tliOvSe, thirty-seven were resorted to on aeeount of accidental 
wounding of the ureter in abdominal operations. In such cases anasto- 
mosis with the bladder should be establislied as soon as tlie accident 
is discovereu. 

OpcrEtion. The cut end of the under should be s|)lil longi- 
tudinally for about \ inch. An incision is then made obliquely through 
the wall of the bladder at 


the most convenient point, 
and a small sound intro- 
duced through the bladder 
is passed into the ureter. 
The cut end of the uretca* 
is then pushed through 
the opening made in the 
bladder and ( arefully Wxcd 
by iuteiTupied suture's 
through the wall of the 
bladd(‘r as indicated in 
Fig. 20J. Ketroj)eritoneal 
drainage should be estab- 
lished, and a catluder re- 
tained in the bladdea* for 
live or six daj^s. This is the 
most satisfactory method 



I 'ki: riau)-vi:sit’AL Anamomosis. 
.Method of suliiriiij^ tlu* bhuldei* and iirelcr. so that 
when the sutures ari‘ li(‘d the ureter is envelo])ed in 
a covering? of the bladder-wall. 


of re-establishing something like the natural condition of matt(‘rs, 
although it mirst b(^ admitted tlu're is a risk of stenosis being estab- 
lished ; but when the end of the ureter is split befon* uniting it to tlu^ 


Idadder the risk is considerably diminished. 


PYELO-URETEROSTRESIS 

When there is obstruction at the juiu'tion of tlie infundibulum and 
the ureter on account of distortion or distimsion of the renal pelvis, 
the malformation may be rectified in various ways, according to the* 
precise distortion which is producing th<! obstruction, (lenerally the 
obstruction is due to oblique insertion of tlu* uret(‘r into tlur pelvis of 
the kidney (see Fig. 204). 

Op6ra.tiO]l. The kidney is expos<;d, the ]>recise condition of 
matters is ascertained, and an attempt is made to bring the physical 
condition as near to normal as possible. This ('an frequently be dom^ 
by resecting a pc^rtion of the pelvis of the tidney, but the part to b<i 

E e 2 


420 OPERATIONS UPON THE KIDNEYS AND URETERS 

removed depends entirely upon the condition found. When the disten- 
sion is limited to the upper part of the pelvis, a segment of the sac can 
be removed and the cut edges united by interrupted sutures (see Fig. 205). 
When the lower part of the pelvis alone is distended arfd tlie ureter 
enters the sac at its uppermost limit, the best plan is to divide the sac 
on its outer aspect along with the ureter on its inner aspect, and to 
stitch the cut edges of tlie two structures to one another. The object 



FlO. 204. OBFjgUK INSKRTION OF THE 
Ureter into the Pelvis of the Kid- 
ney. The dotted li nc shows the segmen t 
to be removed. 



Fici. 205. Method of suturing 
the Pelvis after Resection. 


is to bring the ureter into communication with the most dependent 
portion of the sac, and in order to do this it may be necessary sometimes 
to remove a portion of the ureter and to suture the lower segment to 
a new opening in the pelvis, while the upper segment is removed, and the 
cut margins of the pelvis are brought together with interrupted sutures. 


END-TO-END AND LATERAL ANASTOMOSIS 

These have been done in four different ways : (i) The transverse 
end 4 o-end method (see Fig. 206) was first performed by Schopf in 1886. 
Transverse wounds of the ureter tend to gape, and there is considerable 
danger of stenosis at the point of union, but the advantage of this method 
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is that there is no loss to the length of the duct. This operation has 
been performed twelve times. (2) The oblique end-to-end method was 
devised by l^ovee, and his patient was free from any symj)toms referable 
to the urinary passages four years after the operation. (3) The end- 
tn-end operation devised by Poggi from experiments upon dogs has birn 
very successful. In this method the upi)er segment of tlu^ duct is 
invaginated into the lower segment, and if necessary tlie latter is sj^it 
for a short distance. It 


has been performed niiu^ 
times with one death. 

Bovee’s oblique end-to- 
end method is a very satis- 
factory one. The ends of 
the ureters are cut ob- 
liquel}' before suturing, 
which is carried out as in- 
dicated in Fig. 207. This 
method prevents a circular 
scar, and so probably is 
less liable to contraction. 
The number of sutures in- 
serted must be regulated 
by the conditions of tlu! 
individual cases. 

Van Hook’s operation 
(sec Fig. 208) of lateral 
implantation by iin'agiiia- 
tion of tlie upper segment 
of the ureter into the side 
of the lower segment, and 
its retention by sutures, 
is most us(dul when tlu^re 
is undue lengthening of the 
ureter from stretching. 



Fi(i. joo. 

T K AN S V \i H S K JC M ) - 
TO-KNO rKKTKK Af- 

Anastomosis. 



Van Hook’s description of the operation is a?- follows ; - - 


' Pass two very small cambric needles, armed with one thread of 
sterilized catgut, through the upper end of the ureter J inch from the 
extremity, from within downwards, the needh^s being from iV i *^^ch 
apart, and equidistant from the end of the duct. These needles ar<i now 
carried through the slit in the side of th(^ lower end of the ureter, 
into and down the tube for -J- inch, when thc^y are pushed throiigh 
the wall of the duct side by side.’ 
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By pulling upon the sutures the upper end of the cut ureter is drawn 
into the longitudinal slit in the side of the other segment. The three 
ends of the sutures are then knotted and the invaginate^ part of the 
duct is fixed. Half a dozen to eight sutures are then applied if necessary, 
and probably render van Hook’s original operation more secure. If 
the operation be carried out intraperitoncally, a flap of peritoneum 
may be utilized in covering the ureteral wound. Whichever operation 



Fig. 208. Va.n' Hook's I.atkkai, Implantation of the Uketkk. 

be employed, careful examination should make certain that the duct 
is permeable throughout, and an endeavour should be made to discover 
any congenital abnormality either of the duct or of the renal pelvis. 

In the event of the anastomosis being effected low dow’n in the ureter, 
it is a wise precaution to retain a catheter in the bladder for a few days, 
in order to prevent any strain upon the canal, as not uncommonly the 
mouth of the ureter has lost its contractile power where anastomosis 
is demanded. Drainage of the wound should be secured by means of 
gauze and rubber tubing. 
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URETEROPLASTY 

Operation for the relief of stricture of the ureter is not often called 
for, but the lumen of the duct may be increased by the following 
method : — 

Operation. The duct having been opened abo\'e or below the 
stricture, a catheter is introduced, and on the line of the catheter a longi- 
tudinal incision is made about 5 inch in length. The cut edges are 



loo. 209. Ukicteroplasty for Strictukk. 

then united by catgut stitches running parallel to the lumen of the 
duct, as indicated in Fig. 209. In this way the length of the canal is 
slightly diminished, but its lumen at the point of stricture is increased. 
Such a method of operating is, however, only applicable when there is 
not much induration of the wall of the duct. When it is thickeiud 
and dense the stricture should be incised and an oblicpie end-to-end 
anastomosis carried out if circumstances permit. 

The sutures best suited for operation upon tlu* unders are catgut, 
treated so as to remain unabsorbed for a fortnight, and wluae possibhi 
the Lembert method should be adopted. 
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( HAPTEK VIII 

CYSTOTOMY 


Tiik bladder may be opened above the pubes (supraj)iibie (ystoloniy) 
or from the perineum (perineal cystotomy). 

PERINEAL CYSTOTOMY 

Indications. Perineal cystotomy may be used for : 

(i) Lxploraiion of the bladder. This is very st‘ldom perfornii'd by this 
route at the present day. With a perineum of ordinary d(‘|>th only a small 
part of the finger can be introduced into th(‘ bladdt‘r, and although assi.s- 
tance may be obtained by ])lacing the free hand on the suprai)ubic n'gion 
and pressing the bladder down upon the exploring linger, the area of the 
bladder that is explored by this means is {‘xtremely limited. If tin* 
perineum be deep or if the prostate* gland be (‘iilarged and tlu^ ling(*r of 
the operator short, no more than the* finge^r-tij) may reac h the* bladder. 

(ii) I'he extraction of foreign bodies and calculi is som(‘tiine*s ve*ry 
difficult by this route, and only small calc uli c an be removc*d. The advan- 
tages that suprapubic cystotomy prese*nts ove*r pe*rineal cystotomy in 
these operations are the e:omplede expexsure of the whole of the cavity of 
the bladder to the finger, to instruments, and, if ne*ce.ssary, to the* view' 
of the surgeon, and the possibility of extending the* wound so as to mc*c*t 
any contingency. The superiority of perineal cystotomy in re*gard to 
rapid healing of the wound no longen' e^xists; for, where rapid h(*aling 
is desirable, the suprapubic wound may be* e'los(*d at the time of the 
operation. 

(iii) Perineal drainage of the bladder. This is discussed later (see* p. 442). 
Perineal cystotomy is mo.st fre*(|uently used in cases of strict tire of the* 
urethra, with or without fistuhe, where* cystitis is present, or wh(*n* a 
stone in the prostatic urethra is complic ated by stone in the bladder. 

Operation. The patient should be carefully j)r(*pared by a 
vegetable aperient followed by an adequate^ dose of sulj)hat(* oi magnesia, 
and, on the morning of the operation, by a large? soap and wat(‘r enema. 
The perineum is shaved and cleanse?d, a curved staff with a dee*j) grejove; on 
the convexity of the curve is intrejduced into tlje bladder, and the patie*nt 
is placed in the lithotomy position. 
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Tlie staff is held vertically by an assistant standing on the left side 
of the patient above the level of the pelvis. The assistant grips the handle 
of the instrument with the right hand and includes the lowest part of 
the scrotum in his grasp. The thumb is held vertically against the 



Fig. 210. Pkkinkal Cystotomy. First Fig. 21 i. PiiRiNKAL Cystotomy. 
stage. The tip of the left forefinger is Second stage. The point of the gorget has 
directing the point of the knife into the been placed in the groove of the staff, 
groove in the staff in the membranous which is being depressed towards the 
urethra. perineum by the operator’s left hand. 

roughened surface of the handle of the staff. The hand of the assistant 
inclines towards the abdomen so that the curve of the staff in the mem- 
branous urethra is pushed towards the perineum. The surgeon sits on 
a stool opposite the perineum. With a straight scalpel an incision 2 inches 
in length is made from above downwards in the middle line of the perineum, 
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ending J- inch in front of the anus. This is deepened and tlu* bulb is seen 
at the upper part of the wound. The staff is now madi' prominent in 
the membranous urethra by depressing the handle towards tlu* abdomen, 
and the left forefinger of the opc^rator seeks tlu' groove on its convexity 
(see Tig. 210). The point of the knife is directed into the groove and th(» 
knife is pushed along horizontally until the blade is in the prostatie 
urethra. The membranous undhra is thus o]H'ne(l along its posterior wall 




Fig. 212. Pkkinkal Cystotomy. 
Third stage. Introduction of the fore- 
finger along the gorget into the bladder. 


Fui. 21^. Pkkinkai. Cystotomy. 
I'ourih stage. Fxjdoralion of the bladder 
with the left forefinger, and counter- 
pressure above the ])ul)es. 


and the commencement of tlie prostatie urethra n«)tclied. Tlic knife is 
now withdrawn, still keeping tlie blade liorizontal. A probi!-pointed 
gorget or a Little’s grooved director is introduced into tlie wound and 
pushed along the groove, while the surgeon takes tin: handle of the staff 
from the assistant with his left l)and and raises it into a more vertical 
position, and as the gorget passes inwards and upwards, depresses it 
towards the perineum (see Fig. 211). A gush of urine sliows that tlie 
gorget has entered the bladder. The staff is now withdrawn, leaving 
the gorget in position, and the forefinger of the left hand is introduced 
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along the gorget (see Fig. 212). The entrance to the bladder, with the 
patient in this position, lies well up behind the pubes, and is narrow and 
resistant. The linger must be pushed through it by a screwing move- 
ment. If the object of the operation is exploration of the bladder, the 
linger is pushed as far as possible through the sphincter, and the surgeon, 
turning the left-hand palm upwards, rises and presses the disengaged 
right hand on the suprapubic region, pushing the bladder downwards (see 
Fig. 213). The fluid should be allowed to escape from the bladder so 
that as much as possible of tlie wall can be reached by the linger. 

If drainage be necessary the gorget is again slipped into the bladder 
and the linger withdrawn. A large rubber drainage tube (see Perineal 
drainage) is guided along this into the bladder. 

SUPRAPUBIC CYSTOTOMY 

Indications. This operation is the first stage of llie various 
methods that will be described in the following pages for tlie drainage 
of the bladder, removal of stone and foreign bodies, the removal of growths, 
and the tri*atment of uh'eration of the; bladder and operations upon the 
prostate. 

Operation. The pubes having previously been shaved and the 
suprapubic' region prepan^d for operation, the patient is aniesthetized. 
A cath(‘ter is passed and the bladder distended with 12 ounces of 
warm boric lotion by means of a bladder syringe. If the uriiu' be foul, the 
bladder should be? filled and emptied repeatc^dly until tlie washing rc'turns 
clear before the final distension. The catheter is left in the uretlira, and 
the open end jJuggod wath the nozzle of a full syringe which lies 111)011 a 
towel placed across the patient’s thighs. Over this sterilized towels are 
arranged which leave an imc'overed space in the suprapubic region. The 
surgeon stands on the left side of the patient with an assistant opposite 
him and a second assistant, if such be available, at his left hand. 

An incision, 2 } inches in length, is made in the middle line, commencing 
just below the upper border of the symphysis pubis and passing upwards. 
In a stout indi\'idiial the incision through the skin and subcutaneous fat 
must be longer, but the deeper part of the w'ound does not exceed this size. 

A vertical incision is preferable in the majority of ciiscs, and it need 
seldom exceed 3 inches in length. In stout patients and in cases wliere 
the peritoneum is to be opened for any reason the w'ound may be extended. 
The incision here recommended will suffice for the most extensive intra- 
vesical operations. An objection to the vertical incision is that the recti 
l)revent the full exposure of the front w’all of the bladder. These muscles 
are usually lax under aniesthesia, but occasionally there is a spasmodic 
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rigidity of the muscles which is not abolished by deep ainesthesia. In 
such cases spinal analgesia is of service*. More room ma\’ hi* obtained by 
incising the edge of the rectus on either side. 

The operator holds aside tlie skin and subcutaneous tissue with the parti'd 
fore and second lingers of the left hand (see Fig. 214 ) and the anterior layer 
of the rectus sheath is exposed. This is cleanly cut through in the middle 
line. The pyramidalis and recti muscles now conn* into view. Nt) time 
need be lost in seeking for a median ])artition betwei'ii llu* musch's in this 
position. If it exists it is sc'ldom seen and is of no importanci*. With 




Fig. 214. SuPRAPUHic Cystotomy. 
Incision of the rectus sheath. 


^'IG. J15. Sei'KAi'i'iiic Cystotomy. 
Incising the h/aditrr-n’a//. 


the handle of the scalpel the longitudinal muscle bundles are separated 
in the middle line, taking care to make only one track between the coarsit 
bundles. The knife is now laid aside, and the forelingei is introduced 
between the separated layers of musch* and seeks the upper limit of the 
symphisis pubis. Having found this the distended bladder ran be felt 
behind it. The finger is now pressed diri*ctly backwards towards the 
surface of the bladder and the point of it hooked uj)wards. In doing this 
the layer of fascia transversalis behind the recti will be torn through, f)r 
the muscles may be retracted and this layer deliberat(*ly im ised in the 
median line. The prevesical fat and the j>orket of peritoneum which dips 
in front of the bladder are thus exposed. These are displac(*d n|)wards 
by a stroking movement of the finger, which at the same time hooks them 
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up from the bladder-wall. At this time the second assistant should un- 
cover the full syringe which plugs the catheter and gently increase the 
distension of the bladder. The surgeon holds aside the fat and peri- 
toneum at the upper extremity of the wound with his left ^ forefinger and 
makes certain that the bladder-wall is exposed. This is recognized by 
the muscle fibres and the presence of large veins coursing longitudinally 
on its surface and also by the firm elastic sensation it imparts to the 
finger. If a pocket of peritoneum covers it the respiratory movements 
causing the abdominal contents to advance and recede will be plainly 
evident. 

If any doubt exists in the mind of the operator, retractors may be 
placed to draw the recti muscles on either side and the anterior wall of the 
bladder fully exposed and viewed by the aid of a head-lamp. The bladder 
can now be felt as a fluid cushion. A scalpel held vertically a little above 
the pubic symphisis with the cutting edge away from it is plunged through 
the anterior bladder-wall with a stabbing movement (see Fig. 215). This 
puncture must be made boldly so as to avoid pushing the bladder mucous 
membrane before the knife. In withdrawing the knife the incision is ex- 
tended a little upwards. The distending fluid wells up from the wound, 
the knife is quickly laid aside, and the right forefinger is inserted into the 
bladder wound and hooks up the wall before the bladder has time to 
collapse. Some surgeons recommend the use of a sharp liook to steady 
the bladder-wall while the incision is being made. This is introduced 
transversely in the middle line near the upper part of the exposed 
bladder-wall. The finger may now be replaced by a retractor which holds 
up the upper angle of the bladder wound in the middle line. The further 
procedure depends upon the object for which the cystotomy was per- 
formed. 

Certain points in connexion with the technique of the operation will 
now be discussed. ^ 

Distension of the rectum. This method is very seldom employed at 
the present day, as it has been found that with it the elevation of the 
bladder base is not always sufficient to be of assistance, and the part of 
the anterior bladder-wall uncovered by peritoneum is not materially 
increased. Moreover, cases have been recorded in which rupture of the 
bowel followed over-distension of the bag. 

Distension of the bladder. The capacity of a bladder is influenced 
by age and disease. In children 5 or 6 ounces may fully distend the 
bladder. In an adult male or female, 10 or 12 ounces will give 
a moderate distension if the bladder be not contracted. This is the 
quantity which is borne with comfort in a conscious patient, and with 
this amount the bladder i*} full but not over-distended. A catheter in 
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tlie urethra held erect and open will not discharge the Iluid. Tlu‘ intra- 
vesical tension with this amount of fluid is thendore low. Witli an irritable 
bladder a l(\ss amount may be siiflicii‘nt to cause vesical spasm, and the 
whole may be ejected, and sometimes the catheter may also be tlischargeil 
from the urethra by the violenc'e of the spasm. Spasm may be aroused 
by too rapid and forcible injection of the fluid and by the use of fluid 
tliat is too cold. Care must tlierefon^ b(‘ taken that tlu* bladdiT is distended 
gradually, and that the temperature of tln‘ fluid is io8^ V. UndiT an 
aiiiestlietic more fluid may be inj(*cted into tlu* bladdc*!', and even wluMt' 
the fluid lias been spasmodically ejected st'ViTal oun<‘i*s may i‘Vt‘ntually In* 
retiiined wliere patienc.i' is I'Xtua'ised. When then* is difliculty in retaining 
the fluid in the bladder a turn of bandage may b(‘ plac(‘d round I he p<‘nis, 
or an elastic band over a layer of lint ; but this is si‘ldom nei'essaiy, aiul 
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till* method of plugging thi* c atheter with a full syringe and incrt*asiiig the* 
fluid in the bladdc*r after that viscus is exposed has muc h to rec'oninieiid 
it. Over-distension of the bladder, especially when* inflammation is 
presc'iit, may rouse; the patic.-nt from a dee p anasthe sia. 

An atonic bladder will hold a ])int or mc)re wit]ic)ut the* intravesical 
tension being sufliciently incTeased to raise; the fluid 6 ine he-s in an open 
catheter. This is fri’queiitly obs(*rve*d in patients suffe-ring from enlarged 
prostate. It is unnecessary to introduce more than 15 ounces lie fore 
the bladde^r has been exposed, (*ven in the se case*s. 

The* syringe must run smoothly and easily, for by means of the* pre*ssure 
which is exerted on the ])iston an ide‘a of the* intravesical te‘nsie)n she)uld 
be gained. The bi*st .syringes have* a stout glass barre l and an asbestos 
piston, and hold from qJ to 5I ouiice*s of fluid (sex* Fig. 21b). A solution 
of be:)ric acid at a temperature of 108'^ F. is the* most suitable* nie elium, or 
sejliitions of oxycyanide of mercury (i in 10,000) or biiiicjdide e)f me*re:iiry 
(i in 10,000) may be used. 

The advantages that have; be(*n urge*d in favour of air-diste.*nsion of 
the bladder are mainly the.*ore;tical. The dange r of se*])ti<- inflammatiem 
from the soaking of the wound with fluid use*d te> diste nd the; blaelder is 
slight when the bladder has b(;en can-fiilly washed be*fore* e'oirime*ncing 
the operation and when proper attention is given to the wound by daily 
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lavage after the operation. The buoyancy of air is not required, even 
if it have the effect of raising the bladder to the abdominal wall with 
which it is credited. The approach to the bladder is quite simple when 
fluid is used. Neither air nor fluid should be introduced into the bladder 
under such pressure as will give the more compressible air any advantage 
over the less compressible fluid. 

Cystotomy without distension of the bladder is necessary in some cases, 
such as vesico-vaginal fistula. If it be possible to pass a sound through 
the urethra this should be pushed well into the bladder. Especial care 
is necessary after incising the abdominal wall, to avoid wounding the 
peritoneum. The point of the sound in the collapsed organ provides a 
ready guide on which an incision is made. When the instrument is exposed 
the edges of the bladder wound are held up with catch-forceps and the 
wound extended with scissors. Von Dittel, who was the first to suggest 
this method, used a fully curved Bdnique’s sound. If no instrument can 
be passed into the urethra the operation is more difficult. The .skin and 
recti muscles slionld be widely retracted and the bladder exposed with 
the aid of a powerful head-lamp, taking care to identify the peritoiKnim 
and dissect it up before opening the bladder. 

The afteiHareatment of the wound. When the objc*ct of cystotomy 
has been attained, the question of treatment of the wound in the bladder- 
wall will arise. In some cases it is possible to close the wound by im- 
mediate suture, in other cases temporriry drainage will be adopted, and 
in others permanent drainage must be installed. 

Immediate suture is the ideal method of treatment, but is not always 
expedient. The following factors contra-indicate its use : — 

Obstruction. After opening the bladder in a case of olxstruction, 
it may be found impossible to remove the cause of the obstruction 
(malignant disease of the prostate). In such a case an attempt to close 
the bladder wound usually fails. Permanent supmpubic drainage will 
probably be necessary. On the other hand, it may be possible to remove 
the obstruction but inexpedient to proceed to the radical operation at 
once. Thus, in some cases of simple enlargement of the prostate, tem- 
porary drainage is indicated preparatory to the radical operation. 

Sepsis. When cy.stitis exists, or when septic changes are present 
in the kidneys, immediate suture of the bladder is unwise. Obstruction 
and sepsis frequently combine to contra-indicate immediate suture. 

Hcemorrhage. After the removal of bladder growths it is wise to 
place a drain in the bladder, unless the surgeon is convinced that all 
bleeding has ceased, and if oozing be still proceeding this is imperative. 
A small drainage tube or two tubes of small calibre are insufficient,' for 
they quickly become blocked with clot, and a catheter tied in the urethra 
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is equally ineffectual. When the patient has been in the Trendi'lenburg 
position some minutes must be given, ;ifter rephicing him in tlie hori- 
zontal position, for the circulation to readjust itself befori' comhiding 
that no htemorrhag(‘ will take placi‘. 

After removal of the prostate by the siijuapubic route, free drainage 
of the bladder is imperative on account of mu* or more of thesi' (ontra- 
indications. 

The cases most favourable for immc'diate closure of llu' bladdi'i* 
wound are cases of cystotomy performed for asej^tic calculi or for fonugn 
bodies, and cases of operation for ]>apillomata where tlu‘ Idei'diug has 
been effectually controlled. To these might bi‘ a(ldt‘d i‘xploration of an 
aseptic bladder, but cystoscopy has replaced cystolomy in ihest' cases. 

If the edges of the bladdiT wound have been auchori'd by means 
of stitches, these are ])ulled up so that the bladd(‘r is brouglit iulo the 
abdominal wound. If no retaining sutures ha\'e been used, each lip 
of the wound is grasped at the middli' with a pair of toothed forceps. 
The (‘dges of the abdominal wound an* well retracted. lnterrii|)t(‘d 
catgut sutures are used, and pien etlu* perivesical tissue's and tin* bladder 
muscle on each side, but do not penetrate* the* iniK'oiis ine'inbrane. The 
mucous membrane is loosely attached to the* muscle and is (‘asily a\'oided. 
The sutures should be closely set, about four to tlu^ inch, and (oinnu'iice 
at the^ apical e*nd of the bladde'r wound. The; lirst suture is |)laci‘d 
a little above this end of the wound in Lembert fashion and tic'd. The 
remaining .sutures pierce the edges of the wound, and eac li is tied after 
insertion and held up by an assistant. By this means gentle traction 
is exerted upon the bladder, so that the IcAVi r part of tin* wound gradually 
comes into view. Six or eiglit sutures may be recpiin'd, and full curved 
medium-sized needles are employed. 

When the bladder-wall is thin it may be necessary to pass mattress 
sutures, inserting the needle parallel with the wound, upwards on one 
side and downwards on the other, so as to get a good gri]) of the thin 
muscle. Some surgeons iiLsert a row of Leinlx'rt’s sutures over this 
first row of sutures. 

Buried .sutures of stout catgut are inserted in the* abdominal wound 
by means of large curved needles. In these should be included th(! 
fascia transversalis, a thick bundle of rectus muscle, and the strong 
fascia in front of the rectus. Three or four of these! sutures will be*, 
required, and a small calibre drainage tub(! is jilaccjd in thc! lower angle, 
of the wound and reaches down to the closed vesical wound. 1 liis is 
removed in thirty-six hours if the wound remains dry. It should not 
be retained longer than two or three days, ev/'U if a little urine has 
leakecj out. The skin is closed by interrupted silkworm-gut sutures. 

F f 2 
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The careful closure of the abdominal portion of the wound, whether 
a small tube be placed at its lower angle to drain the prevesical space 
or whether the bladder be drained by a large rubber tube, is a matter 
of supreme importance, since neglect of this precaution is likely to be 
followed by a hernial protrusion of the peritoneum at the upper part 
of the wound. 

If proper drainage of the bladder and prevesical space be provided 
by means of tubes of suitable size there is no need to fear cellulitis even 
in septic cases. 

After-treatment. Where the bladder wound has been closed 
in the manner above described, a silk-wove coude catheter (No. 22 F.) 
is tied in the urethra and retained for four days. During this time 
the urine is allowed to drain continuously into a bottle between the 
patient’s thighs. A careful watch is kept to prevent the catheter becom- 
ing blocked with clot. Should this occur a syringeful of boric lotion 
should be injected to clear the lumen. 

If copious bleeding and intravesical clotting occurs, the catheter 
will be useless. In these cases the bladder usually fills up with clot, 
so that it can be felt above the pubes. It is wise in such a case to reopen 
the suprapubic wound without delay, clear out the clots, irrigate the 
bladder through the catheter with a copious stream of hot boric lotion, 
and place a large drainage tube in the bladder wound. The catheter 
may then be removed. 

Should no such accident have occurred, the catheter is retained for 
four days and then removed. The patient is then directed to pass 
water without straining every two hours, and is wakened once or twice 
during the night so as to prevent the bladder being overdistended. 
At the end of a week no restriction need be placed upon micturition and 
the wound should be healed. Occasionally a slight leak occurs arid 
continues for a week or ten days and then ceases. 

The indications for bladder drainage and the methods by which it is 
carried out are considered on p. 442. 

Difficulties and dangers. Wounds of the peritoneum. The 
peritoneum may be inadvertently opened when the bladder-wall is 
incised. This is usually due to want of care in freeing the prevesical 
pouch of peritoneum and pushing it up out of the way. Sometimes in 
inflammatory conditions of the bladder with pericystitis and in secondary 
operations upon the bladder the peritoneum is actually bound down to 
the front wall of the bladder. If this be recognized the membrane should 
be dissected up, but it may escape notice and the incision may cut through 
the peritoneum as well as the bladder. The opening is usually plugged by 
omentum, and the appearance of a piece of omentum may be the first 
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intimation that the peritoneum has been woiinded. Occasionally the 
incision in the bladder wall is correctly made, but tlu‘ wound is torn open 
by the drag of retractors or lingers and a rent made in an adherent 
peritoneum. 

When it is recognized that the peritoneum has been incised or torn, 
the opening should be utilized to define exactly the lower limits of the 
pouch, and with the finger in the pouch the peritoneum should be dissected 
off the face of the bladder. Any excess of fluid at the opening should be 
mopped up, but no extensive disturbance of tlie viscera is necessary or 
advisable. Tlie ends of tlie rent are picked up in catch-forceps and the 
wound closed by continuous or interrupted catgut sutures. In most cases 
the operation may be proceeded with, but if tlie urine is foul it will be 
wiser to place a large drain in the bladder, and post pom* further inter- 
ference. 

Hceniorrhagc, There is usually very little luemorrhage during the 
operation of suprapubic cystotomy. Occasionally a vein in the bladder- 
wall bleeds, but this quickly ceases when the bladdc'r ('ollapses. An arterj^ 
may be cut in the bladder-wall and require* to bi» pi('ki*d uj) with for<‘eps. 
I was asked to see an unusual case of hccmorrhage in a patient on whom 
a colleague had performed cystotomy pn^paratory to prostatectomy. 
A general oozing from the bladd(‘r-wall and surrounding tissues commenc'ed 
after the operation and resisted all local and g(*n(‘ral ineasun*s, and the 
patient died from loss of blood. There had been no signs c)f ha*mojflulia. 

MODIFICATIONS OF SUPRAPUBIC CYSTOTOMY 

Transverse suprapubic cystotomy. So long ago as 1730 

Ledran^ suggested the use of a transverse incision, but it was not until 
Trendelenburg 2 combined the transv(*rse incision with th(j inclin(*d 
position of the patient that tlu; method became.* widely known. 

Operation. The bladder is distended with fluid and the. patient 
placed in the Trendelenburg position. The surgeon stands on the left 
side of the patient with an assistant opposite him. A transv(;rse incision 
from 6 to 8 inches in length, according to the build of the pati(*nt, is 
made across the lower part of the abdomen. The incision is curv(.*d, 
with its concavity towards the umbilicus. In the middle line it lies 
I inch above the upper border of the pubic sympliysis and at either 
extremity 2 inches above Poupart’s ligament, llie incision is deepened 
through the subcutaneous tissues and deep fascia to tlie sheath of the 
recti muscles. The sheath is cut through in the line of the incision 

* Manuel des diff (Rentes manures de liver la piervf hors de la vessie, 1730. 

^ * BerLklin, Wochenschr., 1877. 
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and the recti and pyramidales muscles exposed. These muscles are 
cut through transversely. The recti muscles retract upwards, and some 
difficulty may be experienced in bringing them down wffien the surgeon 
comes to close the wound. It is advisable, therefore, beiore completely 
cutting through the recti muscles, to introduce one or two temporary 
sutures through the whole thickness of the muscles and sheath near the 
cut edge and clamp these with pressure forceps, using them for retrac- 
tion during the operation, and for dragging down the muscles and sheath 
when the wound is being closed. The fascia transversalis beneath the 
muscles is cut through and the peritoneum exposed. The peritoneum 
is stripped off the front of the bladder and held aside with a broad 
retractor. The bladder is now very fully exposed and the reflection of 
the peritoneum on each side defined. A transverse incision is made 
through the wall of the viscus about the level of the upper border of 
the pubic symphysis. Higher up the bladder narrows towards its apex, 
and the incision would have to be more limited. When the bladder 
is opened precautions are taken to divert the fluid which escapes into 
a basin held at the side. The edges of the bladder wound are now picked 
up witli toothed forceps, or several terriporary sutures are introduced 
and the lips of the w^ound held aside. Instead of incising the bladder 
transversely, the incision may be made at any part of tlie wall and in 
any direction. Thus in removing a growth from the bladder the 
incision is placed so that the resection of the wall may be conveniently 
carried out. 

The object for which the cystotomy has been performed having been 
accomplished, the surgeon will proceed to close the bladder wound and 
repair the abdominal wall. If no vesical drain be necessary, a con- 
tinuous suture of catgut is made to close the wound in the bladder-wall. 
The stitches pass through the muscular coat without penetrating the 
mucous membrane. Over this a second row of Lembert’s sutures of 
the same material is introduced. If drainage of the bladder be desired, 
a deep layer of interrupted sutures is used and reinforced by a second 
layer of Lembert’s sutures. 

The repair of the abdominal wall should be carefully performed. The 
patient is lowered into the horizontal position. The recti muscles and 
sheath of fascia are drawn down by means of the temporary sutures, 
and interrupted sutures of thick catgut are passed through the portion 
of recti muscles and sheath which remains attached to the pubic bones 
below and the free recti muscles and sheath above. Mattress sutures 
may be used, and one or two such sutures are useful towards the middle 
line, with ordinary interrupted sutures on each side. If bladder drainage 
has been adopted, room should be left for the tube and a second smaller 
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tube should be placed in the prevesical space. The skin wotjnd is now 
closed with silkworm-gut sutures. 

The advantage of the transverse incision is the free access which 
is gained to all parts of the bladder. The disadvantage is the damage 
which is inflicted on the abdominal wall. By careful suturing this dis- 
advantage is reduced to a minimum, but for most oj>erations inside 
the bladder the vertical incision gives sullicient exjwsure. For extensive 
operations upon the bladder-wall for tlie remo\al of growths tlu; trans- 
verse incision is a valuable method. 



Fig. 217. Tm: Conditions modipvini; a Skcondakv ('v.stotomv, a, The 
relation of the peritoneum to the scar and the bladder ; H, A peritoneal jirocess in 
the scar ; c, Hernia of the scar. 


Secondary cystotomy. Where cystotomy Ims l)een IKT- 
formed on some previous occasion, the following conditions may modify 
a second cystotomy •* A small supple suprapubic si ar which on dis- 
section leads down between the recti muscles to ihr. anti*rior wall of the: 
bladder. The peritoneum is not involv’ed in tin; scar (see Fig. 217, A). 
More extensive scarring may be present wh(*re theri*. has been prohinged 
bladder drainage or widespread inflammation after tlie priivious cysto- 
tomy. In these cases a pocket of peritoneum is freiiuently dragged 
down and fixed in front of the bladder, and is hidd dow'ii to the; upjjur 
border of the pubic symphysis by fibrous tissue (sei; Fig. 217, n). Or 
a portion, usually at the upper end, of the scar is W(*ak and a small 
pocket of peritoneum projects, covered by a tliin layi-r of fibrous tissue 
(see Fig. 217, C). The bladder is frequently bound down to the posterior 
aspect of the pubic bones. 

^ When no protrusion of the wound is apparent, the whole scar should 
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be removed by an elliptical incision vertically placed. By deepening 
the wound on either side the rectus sheath is exposed, and the scar 
should be removed at this level. The dissection should be carried 
carefully between the recti muscles, keeping well down to the upper 
border of the pubic symphysis until the finger can be passed behind 
the recti muscles. The wound is then extended upwards in the middle 
line, freeing the fibrous tissue by transverse cutting and pushing it 
upwards with the finger. By this means a pocket of peritoneum 
bound down to the upper border of the symphysis will be freed 
and pushed into the upper part of the wound out of the way. The 
peritoneum may still be adherent to the upper part of the anterior wall 
of the bladder. In order to expose the bladder muscle careful dissec- 
tion and free retraction are required. Should intravesical manipulation 
be necessary, as it will be in the removal of growths of the bladder, it 
is usually necessary to dissect the bladder-wall from the firm adhesions 
which bind it to the posterior surface of the pubes. A large steel sound 
passed through the urethra with the handle well depressed will be of 
much assistance in these operations. 

When a hernia of the scar is present the scar may be excised together 
with the pocket of peritoneum, the peritoneum stripped upwards off 
the bladder, and the peritoneal surfaces brought together with a con- 
tinuous suture. When the operation is being performed for g^o^\i:h, the 
opening in the peritoneum may be used to obtain information in regard 
to its extent, or it may be necessary for the further steps of the operation 
if they involve the peritoneal surface of the bladder. When the opera- 
tion is confined to cystotomy or the further steps are extra-peritoneal, 
the bladder may be opened, after closing the peritoneal wound with 
a continuous catgut suture and tucking a roll of gauze into the upper 
part of the wound. A transverse incision is preferable to the vertical 
incision in many cases of secondary cystotomy, and especially when 
an extensive intravesiccil operation is proposed. 

Suprapubic cystotomy with resection of the pubic 
bones, in order to gain free access to the lower part of the anterior 
wall of the bladder some surgeons have resected portions or the whole 
of the pubic bones. Bramann ^ performed a temporary resection of 
a portion of the pubic bones. He makes a rectangular incision with the 
vertical portion in the middle line and the horizontal portion over the 
symphysis. With bone forceps and chisel the bone is divided obliquely 
on each side, commencing outside the spine of the pubes and passing 
down and inwards, and these incisions are joined by a transverse section 


’ Deutsche Zeitschr. f. Chirurgie, 1891. 
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of the bones. The fragment is separated from below upwards and 
carries the insertion of the recti muscles. The bone fragment is di\ 4 dc‘d 
in the middle line and the right and left recti muscles separated, eat h 
carrying a fragment. The anterior wall of the bladder is thus e.\iK)sed. 
After the operation the fragments are fixed to tlu‘ body of the pubis 
by means of tacks. 

Complete resection of the pubic bones was described by Ollier.^ In 
order to preserve the vitality of the s(‘parated bone it is allowt^d to 
remain attaclied to the tissues at the root of the j)i*nis. An incision 
the shape of an inverted U is made through the skin with tlu* convexity 
of the U I or 2 inches above the upixT border of the pubes, and a \'t*rti<'al 
incision meets this in the middle line. The muscles are separated from 
the upper border of the pubic bones. The bone is cut on eacli side witli 
a small saw and bone forceps. When the section is complete the whole, 
flap is turned downwards and the front of th(‘ bladder exposed, taking 
care not to wound the retropubic venous plexus. After the operation 
the flap is replaced. 

Suprapubic cystotomy combined with symphysio- 
tomy, This operation was described by Tuffier and by Albarran in 1802. 
A median vertical incision commencing 2J inches abov(* tluj uppe^r border 
of the pubic bones is carried down to the root of the p(‘nis, and this 
is continued for half an incli on to the dorsum of th(‘ penis, and on c‘ach 
side for about an inch, forming an inverted Y incision. 

The incision is deepened to the slieath of the recti muscles and the 
suspensory ligament of the penis cut through. The* penis. is now turned 
down and the lower border of the symphysis defined with the linger. 
The fibrous structures are incised down to the symphysis. 

The recti muscles are separated, thc! prevesical fat (exposed, and thc‘ 
peritoneum pushed upwards out of the way. A retrac:tor is inscTt(‘d 
into the space of Ketzius and anotlier drags down and protc*cts tlu^ 
tissues of the penis. Tlie symphysis is cut through with a strong sc alpel 
exactly in the middle line from before backwards and from above down- 
wards. The subpubic ligament is then carefully cut, avoiding the 
venous plexus of Santorini and the dorsal vein of the penis. A separa- 
tion of to 2 inches may be produced without damages to the sac ro- 
iliac synchondrosis. Having finished the? operration upon thcj bladder, 
the cartilage of the symphysis is removed and the spongy tissue of the 
pubic bones exposed so as to obtain firm bony union. If Ww. S(*j)ara 1 ion 
of the bones be moderate, the soft parts only need bc! sutured, but if 
it be considerable two sutures of silver wire are passed through the. bones 

* Rochet, Chirurgie de Puretre, de la vessie, de la prostate, Paris, 1895. 

, * Medecine operatoire des voies urinaircs, 
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and the prepared surfaces thus brought into contact. A drain is placed 
behind the pubic bones and the suprapubic portion of the wound united 
as in the ordinary operation. In addition to the usual dressings, a stout 
binder surrounds the bony pelvis and prevents any movement of the 
iliac bones. 

By means of symphysiotomy a very free access is obtained to the 
lower part of the anterior wall of the bladder. The shock of the opera- 
tion is, however, considerably greater than that of suprapubic C5^totomy 
by the ordinary method. Albarran, who has used the method four 
times, believes that it is rarely necessary. 

BLADDER DRAINAGE 

Indications. Drainage of the bladder may be required as a tem- 
porary measure after operations upon the urethra or bladder or as a 
means of treatment of some cases of cystitis. Permanent drainage of the 
bladder may be necessary in cases of malignant disease of the prostate 
or bladder. 

PERINEAL DRAINAGE 

Where cystitis complicates a urethral or prostatic disease for which 
a perineal operation is performed, the bladder may be drained by the 
introduction of a perineal tube. 

The best form of drain is a flexible rubber tube with a terminal 
opening and lateral eyes (see Fig. 312, p. 581). The edges of the opening 
are smooth and rounded. This tube is introduced just through the 
vesical sphincter, and its position tested by injecting a syringeful of lotion 
into the bladder and withdrawing the tube until it ceases to flow, and 
then pushing it on until the flow recommences. A silkworm-gut suture is 
passed through each lip of the perineal wound and through the tube and 
holds it firmly in position. 

Another form of tube is a stiff gum-elastic tube witli a large terminal 
and fine lateral opening at the vesical end and a metal ring with lateral 
eyes at the outer end. The tube is retained in position by passing a length 
of tape through each eye and carrying it along the fold of the groin in 
front and the fold of the buttock behind. The tapes are knotted on 
each side above the great trochanter, and attached to a waist-belt above 
this. To these perineid tubes may be attached a short length of rubber 
tubing, which lies in a urine bottle between the patient’s thighs, or 
a longer tube may be attached which passes into a receptacle containing 
antiseptic fluid beneath the bed. The tubing is fixed at the edge of 
the bed by means of a loop of tape and a safety-pin, and a short glass 
tube interrupts the rubber tube at some point so that the flow of urine 
may be observed. • ' . 
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Drainage by this method may bo maintainod for four to seven days, 
and if it is desired to prolong it beyond this time a soft rubber tube 
should replace the rigid one. The ixTineal route is not, however, suitable 
for permanAt drainage. 

TEMPORARY SUPRAPUBIC DRAINAGE 

Temporary suprapubic drainage is practised after the majority of 
suprapubic operations (see p. 434). 

For this purpose a double tube of moderate calibre, (nirved at a right 
angle (Guyon’s double syphon), may be inserted into tlie bladdiu* wound, 
which is closed by a few catgut stitches around it. Another stitch 
through the skin and tubes holds them securely in position. This method 
was introduced with the object of washing the bladder by injecting iluid 
through one tube while the other drains it away. 

A single tube of similar constructiem may be used and retained in 
the bladder by a double row of sutures through the bladder-wall, the 
second row being Lembert’s sutures, so that the wall of thc^ bladder is 
folded around the tube, and leaking is thus prevent'd (Gibson ^). 

If suprapubic drainage is to be efliciciut, it must be free. A rubber 
tube with a diameter of or even i inch will givci more satisfactory 
results when sepsis is present or luemorrhage in i)rogress. I'he length of 
the tube will depend upon tlu^ depth of the abdominal wound. In a man 
of medium build about 4 inches will sulfice, and this allows tlie tube to 
project slightly above the skin surface. A large; latiaal opening is made 
close to the vesical end. The tube lies just above the trigone, but d<K‘s not 
press upon it. The bladder wound will usually grip a tube of this si/e 
firmly, so that no sutures are required to close the wall around it, and the 
bladder itself lies around the intravesical portion c)f the tube; like a funnel. 
There is seldom any escape alongside a tube of this size. After the 
abdominal wound is closed a silkworm-gut suture is passi;d through 
the skin on one side and through the tube to hold it. A small tube 
or a wick of gauze is placed in the lower end of the wound and 
extends down to the prevesical space as a safeguard against l<^akag(!. 
Through a large tube such as this clots are readily rianoved witli forceps, 
shreds of muco-pus extracted, and the bladder flush(,‘d with an adequate 
stream of antiseptic fluid. The abdominal wound should not be closed 
too tightly around the tube, as sloughing from pressure will result. 

Where septic cystitis is present and infection of the pelvic areolar 
tissue is feared, the bladder-wall may be brought up and attached to the 
skin by a few stitches on each side. These sutures are cut after two 
days, by which time a sufficient barrier has formed against the spread 
‘ Medical Record, 1901, lix, 45. 
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of infection. A voluminous dressing of wood-wool or cellulose tissue is 
kept in place by means of a many-tailed bandage with perineal straps. 
If no means of draining away the urine be provided the dressings become 
soaked and require changing every three or four hours. ' 

Temporary suprapubic drainage is installed in many different con- 
ditions, and the length of time it is maintained will vary. After four days 
a track will have formed and the tube may be removed. From the time 
of the operation until the closure of the wound, a period varying from 
fourteen to twenty-one or more days, the urine wells up from the wound 
and soaks the dressings unless it is removed by some apparatus. To 
lessen the discomfort of the patient and reduce the possibility of irrita- 
tion, the skin of the abdomen, scrotum, and the upper part of the thighs 
is smeared with an ointment containing equal parts of zinc oxide, lanolinc, 
and vaseline. 

Methods of draining away the urine. Many methods have been 
devised for the removal of the urine which will avoid the irritation of the 
skin and reduce the cost of the dressings. A few of these will be described. 

I. Exhaust methods. Cathcarfs apparatus.^ This consists of a douche 
can filled with water and fixed above the head of the bed. From this a 
rubber tube conducts the water to a glass Y-tube, and the stem of the 
Y-tube to an S-tube and thence to a pail. The other arm of the Y is 
connected with a rubber tube which ends in the bladder. The water 
flowing from the douche can through one limb and the stem of the Y 
creates a negative pressure in the other limb and in the tube lying in the 
bladder. This suffices to draw the urine from the bladder into the Y-tube 
and it flows out with the water. The S-tube forms a trap which regulates 
the outflow, and the amount of water passing through is controlled by 
a screw clamp on the rubber tube between the can and the Y-tube. The 
water is allowed to flow only by drops. The negative pressure obtainable 
depends upon the distance between the branching point of the Y-tube and 
the end of the india-rubber tube leading to the pail. About a foot will 
usually suffice. Mr. Cathcart now interrupts the tub^ from the bladder 
to the Y-tube by introducing a bottle in the same way as in the next 
apparatus. 

White's suprapubic cvacuator? This apparatus consists of a water- 
pump, a reservoir for the collection of urine, and bladder connexions (see 
Fig. 218). 

(i) ‘The pump consists of a narrow tube, terminating below in a small 
orifice and sealed into a larger tube with a side arm. The outer and larger 
tube is contracted below, and to it is attached about 2 feet of narrow rubber 
tubing terminating in a piece of fine lead piping bent round so as to 
prevent entry of air into the pump from below. 

‘ The end is connected with a vessel containing water by means of 
rubber tubing, and the flow of water can be regulated by a pinch-cock. 

* ByU. Med. Journ.y 1895. 

*. St. Thomah's Hospital Reports^ vol. xxviii. 
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The water issuing from the line orifice of the glass tube falls into the con- 
stricted neck below, and the diameter of this outflow tube is so small 
that successive drops of water falling into it carry down bubbles of air 
which cannot pass upwards through the water separating them owing to 
the fineness of the bore.’ 

‘ If the pinch-cock be so far closed that the drops of water fall at the 
rate of 50 to 100 per minute, an eflicient 
vacuum is maintained with the consump- 
tion of only one or two pints per hour. 

A gallon reservoir of water is therefore 
sufficient for from four to eight hours’ 
working.’ 

(ii) The separate collection of the 
urine is effected by interposing between 
the pump and the patient a receptacle 
having one orifice connected with the 
pump, by which it is rendered vacuous, 
and another with the bladder tube. 

(iii) The bladder connexions. The 

arrangement consists of an outer silver 
tube, with a funnel-shaped orifice ])assing 
friction-tiglit through a stout sheet of 
rubber. This sheet of rubber rests upon 
the abdomen, and is held in position by 
bandages passing round the body of tluj 
patient. The inner end of the .silver tulxi 
is closed and rounded to avoid the possi- 
bility of injury to the bladder by sucking 
it into the tube. Just above the closed 
end two pieces are cut out, and it is also 
perforated by a series of holes so that the 
urine may pass freely into it from the 
bladder. Into this silver tube a glass 
tube is dropped, reaching to the bottom 
and bent at right angles. This is con- 
nected by a rubber tube with the urine 
flask, which is placed at the same height 
as the right angle bend of the glass 
bladder-tube. The rubber tube is as 
nearly horizontal as possible. The whole ^ whitic’s Suprapubic 

apparatus is arranged in a light metal ICvacuatok. 

stand. 

These evacuators can be applied only during a short period of time 
when a drainage tube is retained in the wound. In most cases tliis amounts 
to four or five days, after which the tube is removed and the w'ound 
encouraged to heal. Where hccmorrhage follows the operation and 
clotting takes place the action of the suction apparatus is impeded. 

2. Siphonage, If a small tube has been placed in the bladder this 
may be connected with a length of rubber ^tubing and carried to a vessel 
^containing fluid under the bed. This will act as a siphon. 
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If a large tube has been introduced into the bladder a length of 
Paul’s colotomy tubing may be attached to it, brought through the 
dressing and allowed to hang over a vessel. A little oil should be run 
through the tubing to prevent the siu’faces adhering. , 

The siphonage methods are not very reliable. The siphon action is 
difficult to control, and, as a rule, acts too powerfully, draining the fluid 
from the bladder very energetically and then sucking in air which inter- 
rupts the action. The second method acts probably more as an overflow 
than as a siphon and is satisfactory in many cases where a large tube is 
used. The application of these methods is limited in the same way as in 
the evacuators just described. 
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Fig. 219. Colt’s Apparatus, a. Suprapubic dressing, round or cylindrical 
pattern ; b. Suprapubic dressing, oval pattern. 

3. Overflow apparatus. By means of these instruments the urine is 
collected as it wells up at the mouth of the suprapubic wound, and 
conducted into a receiver. 

CoWs apparatus. Mr. G. H. Colt has devised an apparatus^ (see 
Fig. 219) which , consists of (i) a hollow glass cylinder, | inch in diameter, 
with the top partially closed and the bottom turned outwards as a flange. 
From the cylinder a tube projects at right angles, (ii) A circular disk of 
rubber, 3 inches in diameter and inch thick. It has a central circular 
hole .xff inch in diameter, and this fits over the flanged part of the 
cylinder. The skin of the patient is shaved and cleared of grease for 

• Lancet, November *4, 1905 ; Practitioner, June, 1906. 
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2 inches round the opening of the fistula. A rubber solution, made by 
dissolving rubber in naphtha, is applied to the cleansed area of skin, anil 
the under surface of the rubber disk is coated witli the same solution. 

The apparatus is then applied to the wound, and the rubber lies fiat 
upon and adlveres to the skin and the glass cylinder projects vertically 
from the surface. A rubber drainage tube is attached to the branched 
tube and is fixed to the skin by a broad band of adhesive i)laster midway 
between the anterior superior iliac spine and the orifice of the fistula. 
The end of the tube hangs in a receptacle. The open top of the glass is 
tightly covered with a piece of gauze. The opening is intended to permit 
the entrance of air and so prevent siphonage, which has been found to 
suck out the edges of the fistula and prevent healing. 

This apparatus Is usually efficient for four days. At the end of this 
time it becomes loose and should be removed or renewed. 



Irving's apparatus} Dr. Hamilton Irving’s apparatus (see Fig. 220) 
consists of a celluloid cap shaped like a streiw hat, liaving a small curved 
rim and a perforated crown that can be removed like a lid. The cap is 
fastened in place by means of a strap passing round the abdonuai, to the 
ends of which elastic bands are fixed, and a tendency to slij) upwards is 
counteracted by tapes passing from the lower end round the perineum and 
tied to loops in the abdominal strap. The clastic bands have eyes which 
fit over hooks on the celluloid cap. The hooks are attached on a level 
with the lid, so that the elastic pressure is exerted almost j)erpendicularly 
and keeps the rim in contact with the skin all round the wound. The 
urine escapes by two outlets, one on each side of the lower end of the 
apparatus, and passes through india-rubber lubing into a suitable urine 
bottle which rests in the bed between the patient’s legs. The lid is 
easily slipped on and off, and has a hole in the centre whicli admits easily 
a No. 24 French catheter. 

This apparatus has several advantages over the others described above. 

Lancet, December 21, *1907. 



448 


OPERATIONS UPON THE BLADDER 


It may be applied at the close of the operation and retained until the 
wound is closed. When, however, there is any likelihood of haemorrhage 
taking place, the lower end of the bed is raised on blocks for the first 
twenty-four hours, and the apparatus is not applied until the bed is 
lowered to the horizontal. The wound is freely accessible by merely 
removing the lid. The restriction of the patient’s movements is reduced 
to a minimum. 

In most patients the apparatus fits well and is worn with comfort. In 
thin individuals, however, the ring presses upon the prominent pubic 
symphysis, and if the abdomen is hollow, leakage may take place at each 
side. The area within the ring becomes somewhat congested and the 
wound everted, and in some cases I am inclined to believe that healing is 
delayed. 

In the writer’s experience suprapubic cystotomy wounds heal best 
without any apparatus, and healing may be hastened by a catheter 
retained in the urethra for a few days when granulation of the wound is 
nearly complete. The patients do not complain greatly of the discomfort 
of soaked dressings. If they do, and if expense lias to be considered, an 
Irving apparatus should be applied. In cases where it is necessary that 
no urine should be allowed to remain in the bladder lest it soil a vesical 
or urethral wound. White’s apparatus is the most satisfactory method by 
which the urine can be removed. 

The relative efficiency of suprapubic and perineal drainage of the 
bladder. It has been universally held that drainage through a perineal 
wound taps the lowest part of the bladder and that suprapubic drainage 
fails to do this. The perineal drainage tube enters the bladder through the 
internal meatus. It is true that in a child standing erect the lowest part 
of the bladder is the internal meatus. In an adult male standing erect the 
lowest part of the bladder will be behind this, and when he is lying on his 
back the lowest part of the bladder is well behind the interureteric bar. 
A surgeon accustomed to perform litholapaxy recognizes this from the 
position in which he feels for a stone with the lithotrite. The portion of 
the perineal drainage tube which projects through the iuternal sphincter 
is thus several inches above the lowest part of the bladder. The supra- 
pubic drainage tube passes down as far as the trigone, and the bladder 
contracts around it. A tunnel is thus formed, at the lower end of which 
is the posterior part of the trigone and post-trigonal pouch. Suprapubic 
drainage therefore taps a lower level than does perineal, and if siphonage 
or suction be applied, the bladder may be kept practically dry. 

A further advantage of suprapubic drainage is that a much larger 
drainage tube can be used, through which washing of the bladder can be 
performed, and that the suprapubic wound is more easily attended to 
and kept clean. 
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PERMANENT SUPRAPUBIC DRAINAGE 

Permanent drainage of the bladder may be required for malignant 
diseases of tlie prostate or for other conditions. 

After suprapubic cystotomy the wound is allowed to contract down to 
the size of a No. 30 French catheter, and a soft rubber instrument of this 



Fig. 221. Apparatus for Permanknt Suprapuiuc Drainage. 

size is passed along the fistula into the bladder. Over the surface of the 
suprapubic scar a silver plate is adjusted, and in the middle of this is 
fixed a bent silver tube about inches long (sec Fig. 221). The catheter 
when stretched passes easily through this, but when relaxed fits it securely. 
The metal plate is strapped on by means of a waist-belt. The catheter 
is carried into a rubber reservoir strapped to the patient’s thigh. A patient 
can get about in comfort with this apparatus. 
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CHAPTER IX 

OPERATIONS FOR TUMOURS OF THE BLADDER 

Before performing an operation upon the bladder for growth a careful 
examination should be made with the cystoscope, so that an opinion 
may be formed as to the accessibility of the growth, and its extent and 
character. 

At this preliminary examination the following points should be 
noted : — 

1. The position of the growth in the bladder and its relation to the 
ureters and internal meatus. 

2. The number of growths. 

3. Whether the growths are pedunculated or sessile. 

4. The character of the surface of the growths, whether fimbriated, 
raspberry-like, smooth, nodular, or irregular. 

5. Evidence of infiltration, ulceration, phosphatic deposit, or necrosis. 

6. The presence of cystitis. 

I am in the habit, when dealing with multiple papillomata, of making, 
at the time of the preliminary cystoscopy, a chart of the exact position 
and size of the villous tumours, and at the operation this is kept before me. 
When more than one growth is present this is necessary, for it is easy to 
overlook a small bud of papilloma after several large masses have been 
removed. It is an easy matter to count and localize a number of papillo- 
mata with the cystoscope when the bladder is fully distended, but it 
is less simple to find them when the bladder is open and collapsed. When 
the operation has been some time in progress the mucous membrane of 
the bladder frequently becomes swollen and cedematous and the wall 
rigid, and this adds to the difficulty of searching for small papillomatous 
buds when no chart lies before the operator. 

FOR NON-MALIGNANT GROWTHS 

Excision of the growth with the mucous membrane surrounding its 
base is the most thorough method. 

This is carried out in the following manner : The bladder having 
been opened above the pubes, a suture of catgut is passed through each 
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lip of the bladder wound, and the sutures are pulled upwards so as to 
raise the bladder well into the wound. The patient is now placed in the 
Trendelenburg position, and the edges of the bladder wound retracted 



Fig. 222. Author's Bladdkr Retractor. The part next the shank retracts 
the abdominal wall and the cut edge of the bladder- wall by direct horizontal 
traction. The intravesical part pushes back the bladder- wall by a tilting move- 
ment. The traction and tilting arc easily obtained by grasping the handle with 
the thumb directed upwards. 



Fig. 223. Toothed Forceps for Bladder Operations. 





Fig. 224, Scissors for Intravesical Operations. 





Fig. 225. Fine Needle p'or Suture of the Bladder Mlxous Memhrane. 



SO as to display the growth (see Fig. 227). Even with the inclined position 
of the patient there is a tendency for the intestines to push the posterior 
bladder-wall towards the pubes and so obscure the base of the bladder. 
This is obviated by tucking a roll of gauze into this part of the bladder and 
placing a retractor over it at the upper angle of the wound. Another 

Gg 2 
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retractor may be placed on each side, but often a single one at the upper 
angle will give a good exposure of the tumour. I use retractors of different 
sizes, which are specially designed to overcome the inward bulging of the 
posterior and lateral walls, and to give plenty of room fOr intravesical 
manipulation (see Fig. 222). For removing the growth the following 
instruments are useful : Fine toothed forceps, 7* to 8 inches long, to pick 
up the mucous membrane (see Fig. 223) ; long, fine curved, sharp-pointed 
scissors, not less than 8 inches (see Fig. 224) ; several pairs of long fine 
serrated forceps by which small pledgets of gauze or cotton-wool 



Fig. 227. Exposure OF A Papilloma Fig. 228. Removal of a Papilloma 

OF THE Bladder. The papilloma is of the Bladder. First stage. Incision 
situated behind and to the right of the of the mucous membrane, 
trigone. % 

are applied to the cut surface ; a long fine sharp hook to steady 
the bladder-wall if necessary ; several fully curved needles of different 
sizes with a diameter of one inch and less, set at right angles, right 
and left, on a fine handle not less than 8 inches long (sec Figs. 225, 
226) ; and long fine artery forceps. An electric forehead-lamp should 
be used. . 

The mucous membrane of the bladder is picked up just above the base 
of the tumour and gentle traction made upon it. This raises the area of 
mucous membrane around the base sufficiently to make it prominent. 
No attempt should be made to drag the growth and surrounding mucous 
membrane up into the wound. With the curved scissors the mucous 
membrane is cut through around the base of the stalk, leaving a narrow 
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rim of mucous membrane all round, and cutting outside the forceps so. 
that they remain attached to the mucosa of tlu* tumour (see Fig. 228). 
The mucous membrane retracts and, if tht^ pedicle is librous, the firmer 
fibrous core is exposed. This is clipped through with scissors, cutting 
well into the muscular tissue in doing so (si'e Fig. 229). In many of 
these growths the pedicle is very delicate, and the tumour comes away 
when the mucous membrane is cut through. A long jiair of pressure- 
forceps is clamped on the bleeding point, and l(‘ft on for a short time. 
When they are removed the bleeding has ciwsed. The wound in the 



Fig. 229. Removal ok a Papilloma Pig. 230. Removal ok a I'apilloma 
OF THE Bladder. Second stage. Cutting ok the Hi.addek. Third stage. Closing 
through the pedicle after incision of the the wound in the mucous membrane 
mucous membrane. with interrupted sutures. 

mucous membrane is closed with one or two sutures of very fine catgut 
(see Fig. 230). These should be tied with extreme gtmtleness h^st tliey 
tear through the delicate mucous membrane. 

A small bud of papilloma may be steadied with forc(ri)s and clipped 
off with curved scissors, removing with it a portion of the adjacent mucous 
membrane. The edges of tlie small wound are brought together with 
a single stitch of fine catgut, or a few touches of a fine electric cautery 
point will sear the surface and stop the bleeding. The treatment 
described above is suitable either for pedunculated or sessile papillomata. 

When an area of mucous membrane is covered with a number of 
closely set papillomata it is better to remove the strij) of mucous membrane 
bearing the growths and bring the edges together with interrupted sutures 
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of fine catgut after clamping any spouting vessels. Occasionally a 
ligature may be required for a vessel, but usually a short application of 
pressure-forceps will suffice, and arrest any bleeding. 

Another method is to place a clamp upon the base and cut off the 
tumour with curved scissors close to the clamp. Guyon’s clamp (see Fig. 
231) is specially constructed for this operation. Several sutures of fine 
catgut may now be passed through the base of the pedicle on the bladder 
side of the forceps. The clamp is then cut away with curved scissors, and 
the catgut stitches tied. If oozing continues between the stitches, one 
or two additional stitches may be introduced obliquely through the 
muscular layer and tied. Instead of placing stitches in the base of the 
tumour, the portion which lies in the grasp of the blades of the clamp 
may be seared with a fine, electric cautery point and the clamp then 
removed. 



Fig. 231. Guyon’s Clamp for Bladder Tumours. 


Fenwick uses the following method : A porcelain speculum similar 
to a Fergusson’s vaginal .speculum is introduced into the bladder through 
the suprapubic wound and sunk to the base, against which the rim presses. 
Within the circle is the papilloma, which is thus shut off from the rest of the 
bladder. Any fluid in the ‘ caisson ’ is removed by gauze plugs, and the 
tumour is examined with the light of the head-lamp. If it be pedunculated 
the pedicle is clamped with curved serrated forceps, and the growth cut 
away and removed from the ‘ caisson ’. The speculum is now removed, 
and a finer clamp is applied to the base of the pedicle on the bladder side. 
The first clamp is cut away with the pedicle in its grasp ; the second 
clamp is left on the base for twenty-four hours and then removed. Small 
sessile papillomata are bitten off with cup-shaped cutting forceps, and 
the base touched with a dab moistened in perchloridc of iron, and the 
surface pressed for a few seconds with a dry dab. 

Oozing from the mucous membrane is sometimes troublesome after 
any of these methods. It is controlled by washing the bladder through 
the catheter in the urethra with a copious stream of hot boracic lotion 
(iio“ F.). Extract of suprarenal gland may be used to control this 
type of bleeding. It should be applied directly to the bleeding spot on 
a pledget of cotton-wool. . After such an operation for papilloma the 
bladder wound may be closed if the surgeon be satisfied that the bleeding 
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has ceased. This is carried out in the manner described on p. 435, 
and with the precautions there noted. A large-sized coud6 catheter 
(20, 22) is tied in the urethra, and retained for four or five days. 

FOR MALIGNANT GROWTHS. 

Sonnenberg ^ was the first to resect a portion of the bladder-wall in 
its entire thickness. 

The extent and method of the operation will vary according to the 
position and size of the growth, and the operation will therefore be con- 
sidered according to the position of the growth. 

For a growth situated at the upper part of the 
anterior or lateral walls. The patient is placed 
in the Trendelenburg position. The bladder is 
exposed by a vertical incision (see p. 431), and the 
recti fully retracted. The situation of tlic growth 
has been primarily ascertained, and some idea of its 
extent gained by cystoscopy (sec Fig. 232). With 
the finger the induration of the bladder-wall is now 
exactly defined. The wall of the bladder is freed from 
the posterior surface of the pubic bones, and if the 
bladder has previously been operated upon, tougli 
fibrous adhesions will have to be dissecte<l. The 
peritoneum is carefully stripped up to the apex of the 
bladder, and especial care is required in doing this if 
the operation be a secondary one. The jjeritoneum should also be stripped 
frem the lateral walls of the bladder if the induration be felt to approach 
one or other side. Having now cleared the whole of the probable field of 
operation, a vertical incision is made through the bladder-wall well beyond the 
area of induration on one or other side of it (see Fig. 233). The distending 
fluid is allowed to escape. A fixation suture of catgut is in.scrted through 
each lip of the wound, and includes the whole thickness of the bladder- 
wall except the mucous membrane. These are clamped with pressure 
forceps and held up by an assistant. The finger is now introduced into the 
bladder and the extent of the induration defined on the mucous surface. 

The writer adopts the following method for the further steps of the 
operation : By drawing upon the traction sutures the bladder-wall is pulled 
well up into the abdominal wound and steadied there. The bladder wound 
is now extended downwards with blunt-pointed scissors, cutting througli 
the whole thickness of the bladder-wall (sec Fig. 234). As the wound 
extends towards the pubes, a better view of the interior of the bladder is 
obtained. At each i inch a traction suture of catgut is introduced 
• ^ VerhandL d. deutsch, Gesellsch, /. Chir,, 1885. 


Fig. 232. Cystosco- 
Fic ViKW OF A Malig- 
nant Growth of thi*: 
Bladder. This growth, 
after resection of the 
bladder- wall, is shown 
in Fig. 237. 
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Fig. 233. Rksection of the An- 


Fig. 234. Keskctjon of the An- 


terior Bladder-wall. Showing area terior Bladder-wall. Exposure of 
of proposed resection. The inner clotted the growth. The incision has been ex- 
circle shows the extent of the growth, tended and the growth can now be seen. 
The larger dotted circle shows the extent Traction sutures have been inserted, 
of the proposed resection. 
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Fig. 235. Resection of the An- 


Fig. 236. Resection of the An- 


terior Bladder-wall. Removal of the terior Bladder-wall. Closure of the 


growth. The growth-bearing area with 
a margin has been turned back as a flap. 
Traction sutures steady the bladder- wall. 


bladder-wall. The gro^vlh-bea^ing area 
has been removed and the traction 
sutures arc utilized to close the bladder- 
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through the bladder-wall on the side of the wound opposite the growth. 
These sutures do not penetrate the mucous membrane. The last one 
introduced is held up by an assistant to steady the bladder-wall, while the 
others are champed and laid in order over the abdomen. Here and there 
a vessel in the bladder-wall spouts and is picked iij^ in long artery forceps. 
The incision is carried round the lower end of the growth on the other side 
towards the apex of the bladder. A large ila]) of t he bladder-wall is thus 
turned upwards, bearing the growth with a good margin of lu'althy mucous 
membrane and muscle all round (see Fig. 235). This jlap is now cut 
away, taking care that the peritoneum has been reflected from flu* outer 
surface of this part of the bladder (see Fig. 237). In following tlie growth 
upwards to the apex or on to the post<‘rior wall, it may be found im- 
possible to reflect the perito- 
neum, which is bound down 
by firm adhesions. In this 
case the peritoneum must be 
opened, the edges picked up 
in forceps, and the cavity 
packed off. When the growtli 
has been removed, the opening 
in the peritoneum is closed 
with a continuous catgut 
suture. The bladder -wall 
around the large defc'ct is now 
supported by a series of trac- 
tion catgut sutures arranged 
round the wound. If the 
patient be collapsed, a drainage tube may be inserted, and those sutures 
which are opposite are tied together and the !)ladder thus ra])idly closed. 
If, however, the operation has been W(*ll Ijorm;, the inner end of each 
traction suture is threaded in a large curved needks and passed through 
the edge of the bladder-wall on the opposite sid(* of th(i direct, avoiding, 
as before, the mucous membram^ (see Fig. 236). A series of sutures, 

^ inch apart, are thus obtained. Tin; clots are now clean-d out (jf 
the bladder and a drainage tube placed in the wound towards its 
lower part, so that the track left after its removal will be oblirpie. The 
sutures are now tied off from the apex of the bladder towards the urethra ; 
a second row of Lembert’s sutures may be addc'd to this, but when; a drain 
is inserted they are not absolutely necessary. One or two stitches may 
be passed through the superficial layers of the bladder muscle on (*ach 
side of the wound and the deep layer of the recti muscles so as to shut off 
the lateral area of pehde areolar tissue. 



Fk;. 237. Malioxaxt (iKowni oi' Tin*: 
Bladdkk. Specimen sliowinj; ]);irl of llie bliidtler 
resected for removiil of j^rowth. Xot(Mlie m;ir/^in 
of heallliy mucous mcmbriine ;ind Ifie hiyers 
formiiij; tlic wliole thickness of tlie l)l;iddi.T-w:ill. 
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For smaller growths less extensive resection may be required, and 
the bladder wound may be completely closed and a catheter tied in the 
urethra. 

For growths affecting the upper part of the posterior wall. The 
patient is placed in the Trendelenburg position, the anterior sur- 
face of the bladder exposed, and the peritoneum carefully stripped 
off the apex and posterior wall of the bladder. If the peritoneum be 
found adherent over the growth so that it cannot be detached it will be 
necessary to open the peritoneal cavity. If the growth be readily acces- 
sible near the apex of the bladder, this will be done before opening the 
bladder. The membrane is stripped off as far as possible and then incised 
and clipped round the edge of the adherent portion with scissors. The 
rent is now closed with a continuous catgut suture and covered with a large 
pad. If the growth be situated lower down and be less accessible, the 
bladder should be emptied and the growth accurately defined before 
opening the peritoneal cavity. The bladder is incised in the middle line 
anteriorly near the apex and the distending fluid allowed to escape and 
carefully mopped up. The finger is introduced into the bladder and the 
growth defined. With the bladder collapsed the posterior surface can 
be more easily reached, and the peritoneum is incised at the edge of the 
adherent area and treated as above. A portion of omentum may adhere 
to the peritoneal aspect of the growth, and this should be tied and cut 
adrift. 

Having closed the peritoneal wound, the bladder wound should be 
extended backwards so as to encircle the growth.^ 

The same means of raising and fixing the edges of the wound above 
described are used. After removal of the growth the traction sutures are 
pulled up and used to close the wound, working from the apex of the bladder 
down the posterior wall. A second row of Lembert’s sutures is placed 
over the first. A large drain is inserted in the anterior part of the wound. 
It is sometimes necessary to incise the inner borders of the recti muscles 
or to cut one rectus across partly or completely. This is done with the 
precautions stated on p. 438, and the edges of the severed muscles are 
carefully united after the operation. 

Transverse cystotomy (see p. 437) is seldom necessary. 

For growths affecting the base of the bladder or the lower part 
of the anterior, lateral, or posterior walls with the base. The choice 

‘ Bardenheuer (Gocke, Deut, med, Wochenschr,, 1897) recommended that if the 
peritoneum had to be resected the operation should be done in two stages. The 
peritoneum should be resected and stitched, and after fourteen days, when the 
peritoneal wound was healed, the removal of the growth should be carried out. 
This precaution is not, howevei^, necessary, for the peritoneal wound seldom gives 
rise to any trouble. • 
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of operation in these cases will lie between partial resection and 
total extirpation of the bladder. When a partial resection has been 
decided upon, the first care of the surgeon will be to examine the 
relation of thfe growth to the ureters. If one or other of these ducts 
be involved in, or surrounded by, the growth a preliminary operation 
for the transplantation of the ureter will be necessary. A ureteral 
catheter is passed along the duct, the peritoneum is stripped from the 
lateral wall of the bladder until the ureter is reached, and the duct 
is traced down as far as possible and cut across close to the wall of the 
bladder. The catheter is now removed and a fine thread of silk passed 
through the lower end of the ureteral wall. The duct is set aside 
until the resection of the bladder-wall is completed. The method by 
which the ureter is implanted in the bladder is discussed elsewhere. If the 
ureters be free from the growth a ureteral catheter is introduced into thi^ 
duct on the side on which the bladder is affected. This sliould be done at 
a preliminary cystoscopy and the operation performed fortliwith. Where 
this is found impossible, from the position or exuberance of the growth, 
the catheter should be introduced through the suprapubic wound. It 
is necessary that the ureter should thus be safeguarded, for othi^rwise 
it will be impossible to recognize the intramural portion of the duct 
during the operation. 

A vertical abdominal incision with limited section of the recti muscles 
will usually suffice to give a good exposure even in stout muscular sub- 
jects. Occasionally a transverse incision through the abdominal wall 
may be considered advisable in a stout patient. 

The writer has performed the following transvesical resection of the 
bladder-wall on several patients and removed the growths completely, 
with the whole thickness of the muscular wall. 

Having exposed and incised the bladder, the ant(*Tior wall should 
be examined, and if a contact ulcer is present this should be excised 
by extending the incision round it. The main growth is now examined 
and fully exposed by a bladder retractor on the side opposite to the 
growth, and a large roll of gauze is tucked into the posterior wall and 
another retractor placed over it. A powerful head-lamp is necessary, 
and two assistants are useful, one to retract and one to sjx)nge. The 
sponges are small plugs of sterilized gauze on long forceps. The mucous 
membrane of the bladder is seized with long forceps about } inch 
beyond the edge of the growth and cut through with long curved sharp- 
pointed scissors, and this incision is carried downwards along the 
anterior aspect of the growth, keeping J inch beyond the margin of the 
growth. The incision is then carried along the posterior aspect of 

growth, having a similar margin of healthy mucous membrane. The 
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bleeding is not severe. One or two vessels are picked up in long pressure 
forceps, which are left on for a few minutes. 

The wound is now deepened through the muscular substance, com- 
mencing above and working downwards along the anterior and then 
along the posterior aspect and picking up any vessels that spout. The 
upper end of the growth, together with the whole thickness of the 
muscular bed on whicli it is implanted, is thus freed, and may now be 

grasped with volsella forceps 
and gradually raised as the 
dissection proceeds (see Fig. 
238). The point of the left 
forefinger is pushed under the 
tumour and detects strands 
of tissue that hold it down 
and vessels that pass into it. 
Curved blunt-pointed scissors 
keep in touch with the pulp 
of the finger and cut througli 
the bands that hold the 
tumour down. The upper 
end of the flap, consisting of 
the tumour and the whole 
thickness of the bladder-wall, 
is gradually raised up, and 
the incision in the mucous 
membrane is now carried 
Fig. 238. Transvesical Resection of the round the base and marks 
Bladdek-wall s/ag.. The whole thick- ^ 

ness of the bladder- wall has been cut through j 

above the growth. A flap, consisting of mucous ^oved. The growtll IS pulled 
membrane, bladder muscle, and perivesical fat, backwards and the bladder 
is held up with forceps while the wound is ex- rnusclc cut through along 
tended with curved scissors. A ureteral catheter -interior surface and 

lies in the right ureter. ' i 1 

round its inner end until 

the whole mass can be raised and turned back, and the section of the 
muscle on the posterior aspect of the tumour completed by cutting 
from below. Having carried this through to the incision in the mucous 
membrane, the whole mass is removed. 

Any bleeding from the bladder-wall is now stopped, and one or two 
catgut ligatures miiy be required. In the floor of the bladder wound 
will be found the perivesical areolar tissue and fat and sometimes the 
upper part of the prostate. At the stage when the flap is being raised, 
some veins of the lateral part of the vesico-prostatic plexus may be torn 
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or cut across and a troublesome venous bleeding take place. A strip 
of gauze should be packed under the mass as the operation progresses 
and tucked in with forceps. When the growth luis been detached the 
packing is removed and bleeding will probably have ceased. Any 
points that still bleed sliould be picked up in long pressure forceps and 
catgut ligatures applied. If resection of tlie ureter has been necessary, 
the silk suture which was passed through the lower end of tlie duct is 
now threaded on an aneurysm needle and passed through the wound 
in the bladder-wall. The ureter is drawn tlirough at the upper angle 
of the wound; the end is trimmed, cut obliquely, and stitched to the 



Fig. 239. Transvesical Keskction Fig, 240. Transvesical Resection 
OF THE Bladder-wall. Second stage, of the Bladder- wall. Third stage. 
Closing the wound in the bladder muscle The mucous membrane has been united 
with interrupted sutures. with interrupted catgut sutures. 

mucous membrane and muscles. If the ureter be too short to reach to 
the wound, it will have to be implanted into another part of the bladder 
wall. With a fully-curved needle set on a long holder, the bladder muscle 
on each side of this irregular wound is now united by a number of inter- 
rupted sutures (see Fig. 239), commencing at the highest end of the wound 
and leaving each suture long, so tliat by gentle traction upon it the next 
part of the wound will be brought up ready for tlie next suture. Over 
this the mucous membrane should be united, using fine catgut and 
small curved needles and avoiding stripping up and tearing the 
delicate mucous membrane (see Fig. 240). The ureteral catheter is with- 
drawn. 

All packing and swabs are now removed from the interior of the 
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bladder, which is flooded with a stream of hot boric lotion passed 
through a catheter in the urethra. A large drainage tube (i inch in 
diameter) is placed in the bladder and the wall closed around this. The 
abdominal wound is treated in the manner described on p. 435. 

After-treatment, For the first twenty-four hours the patient should 
lie on the side opposite to that from which the growth was removed, 
so as to prevent, as much as possible, soaking of the wound with 
urine. 

After this time a White’s suprapubic evacuator (see p. 444) should 
be adjusted and the bladder drained for a week. 

Either once or twice a day, according to the state of the urine, the 
bladder is flushed through the large suprapubic tube with several pints 
of weak, unirritating, antiseptic solution (biniodideof mercury, i in 15,000). 
At the end of a week the evacuation apparatus and tube are removed 
and a large-sized coud6 catheter tied in the urethra for eight or ten days. 

For a circumscribed growth surrounding the ureteral orifice. The 
following operation is described by Albarran ^ : — 

Transverse cystotomy is performed, and if possible a catheter passed 
into the ureter. An incision is made with a bistoury through the mucous 
membrane around the growth, including the ureteric opening. Tlie 
growth is seized with forceps and the incision deepened with sharp- 
pointed scissors through the muscular wall of the bladder. The ureter 
should be included in the muscular tissue, and by dissection with the 
finger a pedicle is formed by the ureter. An incision is now made through 
the wall of the ureter beyond the growth and a fine thread of catgut 
is passed through it. The ureter is then cut across completely and 
another suture passed through the wall opposite the first. The resection 
of the portion of the bladder-wall which bears the growth is now com- 
pleted. The ureter is now drawn into the bladder by means of the two 
threads of fine catgut. With fine scissors the ureter is^plit so as to form 
right and left flaps. The threads of catgut are now passed through 
the whole thickness of the bladder-wall on each side of the lower end 
of the wound and tied. The remaining part of the vesical wound is 
closed with catgut sutures. 

When it is impossible to find the orifice of the ureter and pass 
a catheter into it, a search for the ureter should be made after the 
growth has been removed, and it may be found in the perivesical fat. 
If it cannot be found, the part of the bladder wound at which the 
opening would naturally lie is left open. In one case in which this 
was done Albarran states that the patient made a good recovery, and 
an infundibuliform orifice discharging the urine could afterwards be 
‘ Medecine oftratoire des votes urinaires, 1909. 
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seen with the cystoscope. If in such a case the ureter becomes narrowed 
so as to cause renal retention, a uretero-cystotomy can be practised. 

Results. Mortality. The immediate result of operation upon 
tumours of ilm bladder varies according to the character of the growth 
and the nature and extent of the operation which was performed. 

By combining his own collection of cases ^ with that of Rafin - Watson 
obtained ® 679 cases of operation upon tumours of the bladder. Of these 
319 were for benign tumours, 334 for malignant tumours, and 26 for 
‘ special varieties of neoplasms * (myxoma and cholesteatoma). 

Suprapubic operations without resection of tlie bladder-wall were done 
in 319 benign tumours with a mortality of ii-o %. Of 334 malignant 
tumours operated upon there were 279 cases of carcinoma, of which 70 
died, a mortality of 35%, and 55 cases of sarcoma, 23 of which died, 
a mortality of 43 %. There were 4 deaths in 16 operations for myxoma 
(25 %), and I death in 10 operations for cholesteatoma (10 %). 

Partial resection of the bladder in 96 cases of carcinoma resulted in 
21 deaths (21*8%). 

After-results. In 165 suprapubic operations without resection there 
was recurrence in 28-4% and non-recurrence after three years of just 
under 20 % of benign tumours. 

In 125 cases of malignant disease operated on by the suprapubic 
route without resection, 65% had recurrence within three years. In 
4*8 % there was no recurrence. 

In 50 cases of partial resection of the bladder for carcinoma tliere 
was recurrence in 58% within three years, and 10% were free from 
recurrence. 

‘ Annals of Surgery, December, 1905, No. 6. 

“ Rapp, et Informal. XT' Session dc I* Assoc. Fran^.. d’Urologie, Paris, October, 
1905. 

* Diseases and Surgery of the Genito-urinary System, 1909. 
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CYSTECTOMY 

GENERAL CONSIDERATIONS 

Indications. Complete removal of the bladder has been per- 
formed in a few cases for very extensive development of papilloma, and in 
one case of tuberculosis and one of vesico-vaginal fistula. 

The only indication that need be discussed, however, is malignant 
disease of the bladder. Before the question of cystectomy can be enter- 
tained, certain conditions must be fulfilled. 

(1) The patient must have sufficient strength to undergo a very severe 
operation. 

In the later stages of malignant disease of the bladder ascending 
pyelonephritis is a frequent complication. In other cases ureteral obstruc- 
tion causes hydro- or pyonephritis. Failure of tlie reniJ function is 
likely to follow a severe operation in such cascs.^ Apart from renal 
complications death from exhaustion very frequently follows cystectomy 
if the patient be weak and cachectic. 

( 2 ) The growth must be confined to the bladder, ix. there must be 

no sign of local spread beyond the bladder, and no evidence of metastatic 
deposit in glands and other organs. An exception to this restriction may 
be made in favour of the prostate, where cysto-prostatectomy is to be 
performed. ^ 

Choice of operation. The malignant growths that are confined 
to the bladder may be removed cither by resection of a part of the 
bladder-wall or by removd.1 of the whole bladder, and it will be neces- 
sary to choose between these two operations. 

It is possible to remove completely a circumscribed malignant growth 
of the bladder by resection of the wall when the growth is situated at any 
part except on the trigone. Even where the growth has invaded the 
ureter on one side the duct may be transplanted to another part of the 
bladder and the infiltrated portion removed with the rest of the growth. 
Where, however, both ureters are involved and the base is infiltrated, 
resection of the bladder-wall will not suffice to remove the wiiole growth, 

^ Author, Rena* Function in Urinary Surgery, 1908. 
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and cystectomy must be performed. The same applies to cases where 
the growth has spread over a large area of the bladder-wall. 

Wherever it is possible, resection of the bladder-wall should be pre- 
ferred to cystectomy, for tlie former carries an operative mortality of 
22% (Enderlein and Walbaum^), while the latter operation is fatal in 
6i*5% of cases (Goldenbcrg With the increased accuracy of diagnosis 
by means of the cystoscope, bladder growihs are discovered and their 
nature recognized at an earlier stage than hitherto. The cases suitable 
for resection will therefore proportionally increase in tlie futun*. Cystec- 
tomy should be reserved for the cases where resection of the bladder-wall 
is impossible. 

Another point that will hav^e to be decided before operation is whether 
the ])rostate and seminal vesicles should be removed with the bladder. 
When these organs are not actually invaded by the growth tlu‘y may, 
according to some authorities, be left untouched. The opi‘ration of 
cysto-prostatectomy, when performed by thc^ combined perineo-abdominal 
method, is not more difficult and does not seem to b(^ more fatal than the 
removal of the bladder alone, and it possesses the grt‘at advantage of 
removing the prostate, which is very intimately ('onnectc'd with the 
bladder base and is frequently invaded by bladder growths in this region. 

Treatment of the ureters. Tiu> cnitii-nt (lorivaiioii of the 

urine is the most difficult problem which has to bi* faced in cystectomy. 
The dangers of this part of the operation are immt‘diat(‘ and remott^. The 
immediate dangers are shock and (ollapse from an operation prolongc'd 
by implantation of the ureters. The remote dangers an‘ ascending 
septic inflammation of the kidneys, which is specially fref[uent where the 
implantation has been made into the bowel, and kinking of the ureters 
and stenosis of the new ureteral orific e in any imjJantation. The state 
of the patient at the end of the c^ystectomy in some cases has necessi- 
tated abandoning the ureters in tlie depth of the wound or fixing them 
in the suprapubic wound, and a few patients have recovered. 

Watson*^ regards five out of fifteen deaths in twi;nty-five cases of 
cystectomy as directly due to ureteral implantation, lie sugg(\sted thci 
separation of the operation of derivation of the urine from that of removal 
of the bladder, and the use of nephrostomy as the means of draining the 
urine. Other surgeons have substituted ureterostomy in the two-stagci 
operation. 

The following figures show the results of operation in each of the 
methods : — 

* Festschrift z. 60. Gehurtstage O. Ballinger's, Wiesbaden, 

* Beitr, z, Min, Chir,, vol. xliv, 1904. 

® Annals of Surgery, vol. xlii, December, *1905. 
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L Derivation of urine and removal of bladder at one operation. 

(i) Ureters abandoned in the wound. In 4 cases in which this occurred 
(Bardenhcuer, Kiimmell, McCosh 2), 2 died, one from shock and another 
from uraemia, and 2 recovered and were well thirteen and fifteen months 
respectively after the operation. 

(2) Ureters fixed in the suprapubic wound. In 6 cases (Wasilief, 
Harris, Woolsey [i ureter in rectum], Bardenheuer 2, and Garre), 2 recovered 
from the operation, and 4 died. One patient died of shock and anotlier 
of uraemia. One died two months after the operation from pneumonia, 
and another after an attempt to transplant the ureter from the wound 
into the urethra, while a third died of uraemia after several attempts had 
been made by plastic operations to create a new bladder. None of these 
deaths appear to be fairly attributable to the actual seat or method of 
implantation. 

(3) Implantation of ureters in the rectum. In 13 cases of implantation 

of the ureters in the rectum after cystectomy for growths of the bladder, 
8 died (Kiister, Giordano, Turetta, Schede, Lund, Wcndel, Wiljaminew, 
Krause), and 5 survived the operation (Tuffier, Chalot, Winiwarter, 
Krause, Carson). The deaths were due to shock from prolonged operation, 3; 
exacerbation of previously existing pyelitis, i ; ascending infection, 4. 
It will be seen here that about one-haJf of the deaths resulted from the 
extreme length of the operation, and the other half from ascending 
infection from the rectum. Of the patients that recovered, i died from 
unknown causes fourteen months after the operation (Tuffier), i had 
recently been operated on when the record was published (Carson), i was 
in good health three and a half months after the operation (Krause), and 
I was in good health and comparative comfort five years after the opera- 
tion (Winiwarter). In none of these cases, however, was the implantation 
into the rectum successful, for a fistula formed and the urine passed by 
this. ' 

(4) Implantation of the ureters into the large intestine. In a case of 
papilloma vcsiccc, where Wilms ^ performed cystectomy, he successfully 
implanted the ureters in the sigmoid flexure of the colon. Six months 
after the operation, the patient voluntarily passed urine from the rectum 
every two or three hours, and once or twice at night. 

Krbnig^ performed lumbar colotomy, and later removed a cancerous 
uterus and bladder and implanted the ureters in the rectum. Four 
months later the urine was clear. 

After cystectomy Verhoogen^ isolated the caecum and implanted the 

* Recorded by jaeger, Inaug, Diss., Leipzig, 1906. 

* Quoted by Albarran, loc. cit. 

* Centralbl, /. d, Krankh, der Harn- u, sex, Org., 1895, vol. vi. 
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ureters into it, making an opening at the abdominal wound. Two 
patients on whom he operated in tliis manner died. 

Albarran ^ quotes 6 tatal cases and 2 recov'eries from implantation of 
the ureters in the large intestine by warious surgeons. 

(5) Implantation of the ureters into the urethra. Stimulated by Sonnen- 
berg’s ® successful operation in ectopia vesic;e, si;veral surgeons have 
attempted to implant the ureters in tlie urethra after cy.stectomv. 

In 4 cases (Kayscr, Lindner, Ciopel, Bardenhener), 3 died after the 
operation from shock, and the fourth from pyelonephritis, after an 
attempt to transplant the ureters from the abdominal wound into the 
urethra. 

(6) Implantation of the ureters in the vagina. Of 7 cases where this 
operation was performed (Pawlik, Kossinski, Robson, Zeller, Mann 2, 
Lapthorne Smith), 3 died and 4 recovered. Shock accounted for 2 deaths, 
and ascending pyelonephritis for the third. 

In Pawlik’s^ patient the vagina was converted into a receptacle whirl 1 
held 300 cubic centimetres of urine. The urethra was implanted in 
this, and voluntary micturition was established. The patient was well 
sixteen years after operation. In the other cases the functional result 
was not so fortunate, for no reservoir was formed and the urine leaked 
from the vagina. 

II. Derivation of the urine and removal of the bladder in two stages. 

(i) Implantation of the ureters in a wound in the loin. In six castes of 
cystectomy for malignant disease the ureters were previously brought 
out on the loin and a permanent fistula established on each side (Albar- 
ran I, Fenwick 2, Rovsing 3). All six patients recovenid from the? 
operation. 

In one of Rovsing’s^ cases stenosis of tin* external orifK'e of th(j 
fistula occurred, and the same condition resulted in Albarran’s ® I'ase 
and necessitated nephrectomy. One of Fenwick’s cases was well six 
months after the operation, and the second was a recent operation. Tlie 
result in Rovsing’s remaining cases is not stated. 

(2) Bilateral nephrostomy. This operation was suggested by Wat.son,"^ 
who claimed that ureteral implantation performed for any reason had 
a mortality of 41-2%, and that 44-6% of tlie fatal cases wen; due to the 
ureteral implantation. If Maydl’s operation of transplanting tlu; bladder 
trigone with the ureters be excluded, as it cannot be done in growths of 

‘ Med. operatoire des votes urinaires, 1909. 

* Verhandl. d. Deutsch. Gesellsch. /. Chir.. 1.SS5. 

® Wien, med. Wochensch., November 7, 1891. 

* Centralbl. /. Chir., No. 30, p. 873. 

* Brit. Med. Journ., July 4, I9c:)8. ^ 

’ Annals'of Surgery, vol. xlii, December, 19CJ5. 
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the bladder, the operative mortality rose to 50 %, and half of the fatal 
cases were directly due to the ureteral implantation. 

In 979 cases of nephrostomy, on the other hand, performed for various 
causes, the mortality was 15 %, and the mortality in theso cases was due 
to the disease for which the operation was done, and not to the actual 
operation. 

Further, the fistulae have been borne by patients for three, seven, 
and sixteen years without infection of the kidneys, and the patient is 
able by the aid of an easily adjusted apparatus to exist in comfort. 

An interval of four to six weeks should elapse between the derivation 
of the urine and the removal of the bladder. 

The following statements may be permitted in review of this difficult 
problem : — 

1. A large part of the high operative mortality of cystectomy is due 
to the operation for derivation of the urine being performed at the same 
time as the removal of the bladder. 

2. This part of the mortality is set aside if the two operations are 
performed separately with an interval of some weeks. 

3. The methods of derivation of the urine which are specially suited 
for the two-stage operation in the male are lumbar nephrostomy and 
ureterostomy, and in the female subject vaginal implantation also. 

4. When the complete operation is performed at one time, the best 
results have been obtained in femeJe subjects from implantation of the 
ureters into the vagiha. 

5. Implantation of the ureters into the rectum is seldom successful, 
and in the majority of cases where the patient has survived the operation 
a fistula has formed by which the urine was discharged on the surface 
and not into the rectum. 

6. Implantation of the ureters into the large intestine has not given 
encouraging results. 

7. In surviving cases of implantation of the ureters into the bowel 
there is very grave danger of ascending septic inflammation. 

8. Implantation of the ureters into the urethra has not given good 
results. 

9. Fixation of the ureters in the suprapubic wound has been successful 
in several cases. 

10. After ureterostomy there is considerable danger of stenosis of the 
outlet of the fistula, and of ascending septic inflammation. 

The operation that is most likely to be successful is a two-stage opera- 
tion, in which the first Stage consists in derivation of the urine by vaginal 
implantation in the female and nephrostomy or ureterostomy in the 
male subject. 
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The second stage consists in the removal of the bladder, and if neces- 
sary the prostate and seminal vesicles. 

The following operations will be described : — 

(i) Cystectomy in the male. 

(ii) Cysto-prostatectomy. 

(iii) Cystectomy in the female. 

CYSTECTOMY IN THE MALE 

From four to six weeks previous to removal of the bladder some method 
of derivation of the urine should be carried out (sec p. 467). 

The combined perineo-abdominal method. The bladder 

is distended with ten or twelve ounces of fluid, and the j)ubic and jierineal 
regions are prepared for operation. 

The patient is placed in the lithotomy position, and a curved, transverse 
prerectal incision with the concavity forwards is made. A dissection 
similar to Zuckerkandl’s method of e.xposing the iwsterior surface of the 
prostate for prostatectomy is carried out. The urethro-rcctal muscle is 
cut across, and the space between the rectum and membranous urethra 
and prostate opened up. The separation is carried as high as possible, 
stripping the peritoneum off the seminal vesicles. 

The extra-peritoneal method. The patient is now returned to the 
horizontal and then raised into the Trendelenburg position. A transverse 
suprapubic incision is made as for transverse cyst(flomy (see p. 437) and 
the bladder fully exposed. 

If a suprapubic fistula be present from a previous cystotomy, this is 
dissected out, and the bladder explored to ascertain the extent of the 
growth. The cavity is then packed with gauze and the opening closed 
with forceps. 

If no fistula exists Albarran recommends that the bladder should not 
be opened, as it is likely to infect the wound. 

The peritoneum is now stripped up by blunt dissection to the apex 
of the bladder, and the separation continued along the posterior wall, 
using the fingers to peel the membrane off the distended organ. 

If the peritoneum be found adherent at any spot so that it cannot be 
separated from the bladder-wall, it is incised and the wound extended with 
scissors round the adherent area. The omentum may be found adherent 
to the bladder, and a portion must be ligatured and cut away. The 
edges of the wound in the peritoneum are united with interrupted 
catgut sutures, and the stripping of the peritoneum recommenced. The 
separation is continued downwards until it ipeets the dissection which 
wai made from the perineum. The vas deferens is separated from the 
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wall of the bladder on each side, and the seminal vesicles detached and 
pushed backwards. The whole bladder is now dragged over to the left, 
and the right ureter and the large vessels which pass outwards below it 
to the side wall of the pelvis are isolated. The uretef is separated, 
ligatured, and cut across, the cut end being scared, as Albarran recom- 
mends, with the thermo-cautery. The vessels are clamped. 

The bladder is now raised and turned over to the opposite side of the 
wound, and the remaining ureter and vessels on the right side are treated 
in the same manner. 

The bladder is emptied of the distending fluid, if this has not been 
previoasly done, and the apex is seized with forceps and dragged upwards 
and backwards so as to expose the anterior surface of the union with the 
prostate. 

Albarran recommends that forceps should be passed through the 
perineal wound from the perineum and the apex of the bladder seized and 
pulled backwards as if to drag it out of the perineal wound. The pubo- 
vesical bands arc thus made tense, *md are cut across. 

Dissection is now carried transversely at the front of the base of the 
prostate where it joins the bladder, and the neck of the bladder where 
it joins the prostatic urethra is cut across. Tuffier advised the use of 
the thermo-cautery for this part of the procedure, and scared the mucous 
membrane of the prostatic urethra in order to reduce the danger of infec- 
tion from the septic bladder. A clamp is placed on the opening in the 
bladder. The trigone is dissected off the upper surface of the prostate 
and removed. 

The surgeon now returns to the lateral pedicles which were clamped 
and set aside ; each is ligatured with a single ligature, or the vessels are 
dissected and ligatured separately. A large rubber tube is placed in the 
suprapubic wound and another in the perineum. ^ 

The abdominal wound is carefully closed (sec p. 438). 

The intraperitoneal method. Wilms and others have opened the 
peritoneum transversely at the apex of the bladder without attempting 
to strip the membrane up. Watson claimed that much greater 
thoroughness is ensured by the exposure of the bladder in this way. 
He suggested that the peritoneum should be opened transversely at 
the apex of the bladder, and that the peritoneum lying upon the posterior 
surface of the bladder should be incised in its whole length and dis- 
sected up until the ureters are reached. If any part of the peritoneum 
be involved in the process it should be left adherent to the bladder. At 
the end of the operation the peritoneal wound is closed. 
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CYSTO-PROSTATECTOMY 

Preliminary derivation of the urine is performed as in cystectomy. 

The bladder is distended with fluid and the patient placed in the 
lithotomy position. A curved prerectal incision is made as if for perineal 
prostatectomy. 

The prostate is now completely separated as if for extirpation of the 
whole prostate and its sheath. 

The membranous urethra is cut across at the apex of tlie prostate and 
the anterior surface of the prostate separated from the back of tlu^ pubic 
bones. 

The patient is now placed in the Trendelenburg j^osition, and the 
bladder exposed by a transverse suprapubic incision. The peritoneum is 
stripped off the bladder as described in cystectomy, and the ureters and 
vessels ligatured on either side. The dissection which was made from 
the perineum is now reached. The bladder is drawn upwards and back- 
wards, and the pubo-vesical ligaments are cut across. The bladder and 
prostate are now free, and are removed through the suprapubic opening. 

Suprapubic and perineal drainage arc established, and the abdominal 
wall carefully repaired. 

VARIATIONS IN THE METHODS OF PERFORMING CYSTECTOMY AND 

CYSTO PROSTATECTOMY 

The combined suprapubic and perineal opi*ration was I'lrst used by 
Kiistcr^, and has been adopted by Gdpel,^ W<uidel,*^ Watson, Albarran, 
and others. Removal of the bladder alone or the bladder and j^rostate 
has been carried out by many surgeons by the suprapubic route alone. 

Rovsing uses the suprapubic route and dissects down behind the 
bladder, and then behind the i)rostate, in performing cysto-prostatectomy. 

A vertical suprapubic incision with partial section of tlic recti muscles 
has been used by some surgeons. Carson ^ made a vertical incision and 
detached the right rectus muscle from the pubic bone. A transverse 
suprapubic incision with a vertical incision in the middle line was used 
by Tuffier ® and Wilms. 

Albarran ® and Hogge ^ perfoi med symphysiotomy in order to obtain 
more space. In regard to this procedure, Albarran says that it has the 
disadvantage of necessitating a buried metal suture in a wound which is 
liable to be infected, a strong binder is necessary, and there is ei danger of 

' Volkmann's Sammlung^ 1886, p. 2335. 

* Schmidt's Jahybiicher, 1898. * Beitr, z. klin. Chir., 1898. 

* Trans, Amer. Surg. Assoc,, 1905, vol. xxiii, p. 269. 

* Rev. de Chit,, 1898, p. 277. • Les tumours de la vessie, 1891. 

’ Annates des maladies des organes gmito-ur inair es, 1902, p. 375. 
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non-union of the pubic bones. Kiister, Turetta, Schuchardt, and others 
made a partial resection of the pubic bones (see p. 440), but this gives 
less room. 

Where cystectomy alone is performed, some variations in the method 
of removing the bladder from the prostate and urethra have been practised. 
Watson suggested that if the prostate and vesicles were healthy, the bladder 
should be cut across transversely between two ligatures, and the divided 
edges of the lower portion might be sutured over the base of the prostate. 
Tufilicr recommended the section of the vesical neck over a curved clamp 
on account of the possibility of trouble with venous hiemorrliagc. Rovsing 
follows this method and leaves the clamp in place. 

These methods ignore the fact that cystectomy is performed in most 
cases for a growth which is situated at the base of tlie bladder, and some 
portion of the growth is likely to be left behind with the trigone. 

CYSTECTOMY IN THE FEMALE 

An operation similar to that described for the male subject may be 
done, a vaginal incision replacing the perineal. 

Pawlik ^ performed the following operation on a woman aged fifty-seven : 

He introduced a metal sound into each ureter, and exposed the ducts 
in the anterior wall of the vagina. An incision i centimetre long was 
made in each ureter, and the edges of the wound stitched to the upper 
part of the incision in the vagina. The ureters were cut across below 
this. A catheter was placed in each ureter, and retained for several days. 
The openings of the ureters in the vagina were kept dilated by the passage 
of fine bougies. 

Twenty-four days later the bladder was distended with fluid and exposed 
by a vertical suprapubic incision, and the peritoneum stripped off the 
posterior surface, the dissection being carried as far^as the uretlira. The 
fluid was withdrawn from the bladder, and the suprapubic wound packed. 

A vaginal incision was then made immediately above the urethra, and 
the bladder, which had previously been isolated through the suprapubic 
wound, was delivered into the vagina. The deepest part of the urethra 
was then cut across and the bladder completely removed through the 
vagina. Catheters were placed in the ureters and brought out of the 
urethra, and the cut end of the urethra was sutured so that the anterior 
wall was attached to the anterior wall of the vagina and the posterior wall 
to the posterior wall of the vagina. The vagina was thus made to replace 
the bladder. The outlet of the vagina was closed by a second operation, 
and the new reservoir held 400 cubic centimetres, and could be spon- 
taneously emptied by contraction of the perineal muscles. 

* Wien, med, Wochenschr,^ Nov. 7, 1891. 
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Results. Jaeger^ collected 31 cases of cystectomy, but 2 of them 
(Nos. 21 and 28) appear to be different reports of the same case, and one 
is therefore omitted here. 

To the 30 cases thus left there may be added those of Schede,- Woolsey,’* 
Kayser,^ McCosh,*'’ Tully Vaughan,® Fenwick 2,“^ and Carson,® 39 cases in 
all. Of these 22 were male and 12 female, and in 5 the sex was not stated. 

Death followed immediately or soon after the operation in 18 cases, 
and 21 survived. The operation mortality was tlnis 4()-i 

Of the fatal cases 6 were stated to be diu*. to shock and collaj)Si', and 
most of them may fairly be attributed to the length of the oj^eration due 
to the time taken in implanting the ureters in the bowel or ('Isewhere. 
With the two-stage operation suggested by Watson a large proportion, if 
not all, of this part of tlie mortality figures may be set aside. Disease of 
the kidneys was the cause of 6 de.aths. In 3 of these the ])ati(*nt died of 
uraemia, which immediatiJy followed the operation, and was probably 
due to pre-existing disease of the kidneys. In one case where suppurativ(' 
pyelitis led to a fatal result, the renal diseasi» was present before the 
operation. Ascending inflammation of the kidneys following immediately 
on the operation was the cause of death in 2 rases. One j)atient died of 
pneumonia. 

In 4 of the fatal cases metastatic de]H)sits were found in tlie abdo- 
minal glands, kidneys, lungs, or elsewhere, so tliat tlie j)ati(*nt could not 
have long survived had he recovered from the operation. 

Twenty-one patients survived the op(‘ration, but oiu* ])atii‘nt (Ikirden- 
heuer) died from the effects of a second oj)eration perfornu^d eight days 
later with the object of transplanting the ureters from the skin wound 
into the rectum. Another (Woolsey) died three and a half months after 
the cystectomy from ascending infection of the kidneys. Another 
(Tuffier) died fourteen months after operation from unknown causes, and 
a fourth died thirteen months after the operation from ura*mia which 
resulted from double pyonephrosis. 

Of the remaining 17 cases I could obtain no further information in 
regard to 5 (Bursa,® Wendelenburg,^®Modlinski,“ Mann 2 and 2 (Fenwick, 
Carson) were still under treatment at the time of publication. 


' Loc. cit, “ Annales des maladies des orf*anes genito-urinaires, 

* Annals of Surgery, 1903, vol. xxxviii, p. 445. 

* Hygiea, Stockholm, 1903* 3^^2. 

® Quoted by Watson, Annals of Surgery, vol. xlii, December, 1905. 

• Quoted by Watson, loc, cit, ’ Loc, cit, • Loc, cit, 

• These de Paris, 1896. Centralbl, f, Chir,, 1895, p. 1 17. 

" Berichte Uber die Verhandl, der deutsch, Gesellsch,!, Chir,, 1899, p. 143. 

Buffalo Med, Journ,, July, 1901. 
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The following table shows the condition of the remaining lo cases 
reported at varying periods after the operation : — 


No. 

Operator. 

Time since 
operation. 

1 

KiimmeP (vesico- 
vaginal fistula) 

? 

2 

Krause * 

3 1 months 

3 

Wilms 

6 months 

4 

Fenwick 

6 months 

5 

Wassiljew ® 

7 months 

6 

Hartley * (tuber- 
culosis) 

7 months 

7 

McCosh 

1 3 months 

8 

McCosh 

15 months 

9 

Hogge 

5 years 

10 

Pawlik 

16 years 


Ureter implantation 


Rectum 

Sigmoid flexure 

Sigmoid flexure 
Skin of loin 
Suprapubic wound 
Reeftum 


Abandoned in wound. 

Suprapubic fistula. 
Abandoned in wound. 

Suprapubic fistula. 
Rectum, perineal fistula 
formed, one ureter 
successfully trans- 
planted into rectum 
a year later. 

Vagina 


State when last 
reported. 


Retains urine in rec- 
tum 4 hours. 

Good health. Holds 
urine 5-6 hours. 

Holds urine 2-3 hours. 

Well. Wears apparatus. 

Well. Apparatus. 

Well. Holds urine 3-4 
hours during day 
and passes it once or 
' twice at night. 

■ Well. Leads active 
life. 

' Well. Leads active life. 

Well. Perineal fistula. 


, Continent. Voluntary 
! evacuation of 300 c.c. 
of urine. 


In reviewing these results it will be seen that the selection of patients 
for the operation was not always fortunate, for in a certain number 
metastatic deposits had already formed, and in others the kidneys were 
so far diseased as to be the cause of a fated result. The large mortality 
due to prolonged operation at one sitting will in the future be much 
reduced by the two-stage operation. The danger of ascending pyelo- 
nephritis is less in vaginal implanteition than in implantation of the ureters 
into the bowel. A fistula of the ureter or renal pfilvis on the surface of 
the body, whether perineal, suprapubic, or on the loin, has shown less 
danger from ascending septic inflammation than one opening into the 
bowel. 

In only two of the surviving cases (Hogge and Pawlik) has sufficient 
time elapsed to permit of their being regarded as cures of malignant 
disease, and as having escaped for a reasonably long time the danger of 
ascending inflammation of the kidneys. 


^ Berl, Klinikj H. 59, 1893. 

* Deutsche med, Wochenschr.t 1900, M 12. 

* Russki. Chirurg. Archiv, 1895, H. 4. 

* Medicine^ 1903, vol. Ixxxiii, p. 385. 



CHAPTER XI 

OPERATIONS FOR ECTOPIA VESIC.E 


A LARGE number of operations have been suggested and practised for 
ectopia vesicoe. The following arc the chief types : — 

I. The formation of a reservoir in the body. 

A. The bladder. 

r. Closure of the defect by osteoplastic operations. 

2. Closure of the defect by flaps. 

(a) Autojilastic methods. 

(i) Of skin. 

(ii) Of intestine. 

(b) Heteroplastic methods. 

B. Rectum. 

1. By transplantation of ureters. 

2. By vesico-rectal fistula. 

C. Sigmoid flexure. 

D. Vagina. 

II. No reservoir formed in the body. 

1. Implantation of ureters. 

(а) In urethra. 

(б) In skin. 

2. Nephrostomy. 

Trendelenburg's operation.' This consists in opening the 
sacro-iliac synchondrosis, which allows of the approximation of the 
separated pubic bones, and subsequent closing of the defect in the bladder- 
wall. 

The patient is placed in the prone position and a longitudinal incision 
made over one sacro-iliac synchondrosis. The ])ostcrior ligaments of the 
synchondrosis are cut through and lateral pressure applied to the iliac 
bone. This ruptures the deeper fibres and allows the pubic bone to swing 
towards the middle line. A similar operation is performed on the 
opposite side. The patient is placed on a special couch. Round the 
pelvis is passed a leather girdle, the ends of which cross in front, and are 
attached to cords and weights acting over pulleys on each side. 

The pelvic bones are fixed in the new position for some weeks, and 
‘ Ceniralbi, /. Chir,, vol. xlix, December, 1885 ; Annals of Surgery, vol. xlii, 1906, 
p.^8i. 
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during this time some form of apparatus must be applied to remove the 
urine. Three or four months after the first operation closure of the 
bladder is attempted. The mucous membrane is dissected up at its 
junction with the skin, and the bladder-wall raised alon^ this line and 



Fig. 241. Wood’s Opkkation for 
Ectopia Viisic-®. First stage, a. Median 
flap ; by Cy lateral flaps. 



Fig. 242. Wood’s Operation for 
Ectopia VivSiCi^c. Second stage. Median 
flap, a, turned down over the vesical 
defect. 


the edges brought together. Over this the recti muscles and skin arc 
sutured in the middle line. When the bladder has been successfully 

closed, an attempt may be 
/ \ made to reconstruct the 

J|*i tirethra. 

/ 1 Wood’s operation. 

/ P y' \ This operation consists in 

/ \ closure of the vesical defect 

/ \ by means of skin flaps, and 

\ be performed about 

the age of four or five years. 

/ \ Several operations are usually 

Fig. 243. W’ood’s Operation for Ectopia required, and they should be 
VESiCiE. Third stage. Lateral flaps, 6, r, turned completed before puberty, 
over the median flap. «. 

skin flap and erections of the penis interfere with the operation. 

If puberty be already passed, some means should be adopted to remove 
the pubic hairs. 

Three flaps are used in the operation, one from the abdominal wall 
above the bladder, which is turned over with the skin surface inwards, and 
one flap from each side, which covers over the first flap. 

The median superior flap has a narrow base at the upper margin of 
the defect, and a broad expansion at its upper part in the region of ^he 




Fig. 243. Wood’s Operation for Ectopia 
Vesicie. Third stage. Lateral flaps, b, c, turned 
over the median flap, a. 
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umbilicus (see Fig. 241). The length and breadth must be rather more 
than sufficient to cover in the gap which exposes the bladder defect. 
From the centre of each side of the superior flap an incision commences 
which outlines rthe lateral flaps. This is carried outwards and sweeps 
round an oval area at the side of the defect in the bladder. The base 
of each lateral flap is at its lower end and carries the superficial epigastric 
and external pudic arteries. The inner border of tlic flap passes along 
the margin of the exposed mucous membrane and on to the lateral surface 
of the penis. The flaps contain skin and as much tissue as is considered 
safe to remove without weakening the abdominal wall. The median flap 
is turned down and stitched over the gap, so that the skin surface forms 
the anterior wall of the bladder (see F'ig. 242). The lateral ilaps are 
raised and twisted inwards, so that they meet in the middle line and 
cover the exposed under surface of the median flap (see Fig. 24J). The 
trefoil surface thus laid bare is either covaued in at oncu^ by skin grafts or 
allowed to granulate and grafted later. 

Implantation of the ureters in the rectum. Fowler' 
introduced a method of implantation of the ureters in the r(ictum 
in which he endeavoured to preserve them from contact with the f«eces. 
He cut the ureters obliquely and formed a flap vah'e of mucous mc*mbrane 
from the anterior wall of the rectum. To the under surface of this he 
attached the cut end of the ureters, so that the di‘scending fiec'es would 
press upon the valve and close the ureteric orifu es. In closing the rectal 
wound the ureters were made to lie for a considc^rable distainat betwee^n 
the mucous and the muscular coats of the bowel. 

A boy of six years operated on in this manner was well two yc^ars later, 
and passed urine from the rectum every threi; hours. For tlu‘ didails of 
this and the succeeding method the reader is referred to the original 
articles. 

Gersuny 2 made an artificial anus at tlie sigmoid flexure, and (4os(‘d 
the upper end of the rectum. He then transplanted the ureters into the 
rectum. 

Peters introduced catheters into the unders and dissected them from 
the bladder, leaving a collar of the mucous membrane round the orifice of 
each. An incision was made in the perineum and the anttuior wall of the 
rectum exposed. Two small openings were made through the rectal wall, 
and the catheters and ureters drawn through into the rectal cavity. li.ach 
ureter projected about 3 centimetres into the cavity. They were not fixed, 
and adhesions formed in three days, w4icn the catheters were removed. 

' Amer. Journ. of the Medical Sciences^ 1898, vol. cxv, p. zjiy. 

• Wien. klin. Wochenschr., 1898, No. 4j. 
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Souhottine*s operation} An incision is made from the anus to 
the base of the coccyx, and this bone is excised. The posterior wall 
of the rectum is then slit up longitudinally, cutting through the anal 
sphincter. An incision is made through the anterior wajl of the rectum 
and the posterior wall of the bladder, and a fistula created in this situation 
by suturing the edges of the wound. A horseshoe incision with the 
convexity upwards is now made round the vcsico-rectal fistula, and 
including about one-third of the circumference of the rectal wall. The 
limbs of the horseshoe pass down to the skin at the anus. The portion 
of the rectal wall included in this horseshoe incision is now formed into 
a reservoir resembling an inverted bottle by stitching the edges carefully 
together. Finally, the rectal wall is united over this, and the wound in 
the posterior wall of the rectum closed and the anal sphincter repaired. 
A receptacle is thus formed of rectal mucous membrane in which the 
urine may collect without contamination by the contents of the rectum. 
The neck of the receptacle is in the grasp of the anal sphincter, so that 
continence is assured. 

At the time of the operation, or after an interval, the suprapubic gap 
in the bladder is closed by a skin-flap operation leaving an opening at the 
lower part of the bladder, which is closed later. 

In one patient operated in this manner, Soubottine obtained complete 
continence, and the urine was retained for four hours. 

MaydVs operation? In this operation the trigone of the bladder, 
together with the ureteric openings, is transplanted into the sigmoid 
flexure of the colon. 

A catheter is introduced into each ureter. The abdominal wall is 
incised at the junction of the mucous membrane of the bladder and the 
skin at the upper margin of the defect. Two fingers of the left hand are 
introduced into the peritoneal cavity to act as a guide. The incision is 
carried round the whole circumference of the bladder to the edge of the 
urethral gutter (see Fig. 244). If one of the ureters opens near the skin 
a portion of the skin must be removed with it. 

Having separated the bladder from the abdominal wall the urethra 
is cut across immediately above the orifices of the ejaculatory ducts. The 
ureters are now very carefully separated in the lower part of their pelvic 
course, taking care not to interfere with the blood-vessels which supply 
them. The bladder-wall is then cut away, leaving an oval area on which 
the ureters open. The peritoneum is cut more widely than the mucous 
membrane, so that a border of peritoneum overlaps the muscular tissue. 
The abdominal wound is now extended upwards in the middle line, and 
the sigmoid flexure of the colon brought out. A knuckle of this is isolated 
' Wratsch, 1901. - * Wien, med, Wochenschr., 1896, vol. xlvii. 
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with bowel clamps. This loop is incised longitudinally along its free 
border, and the wound held open with forceps. The flap of bladder-wall 
with the ureteral orifices is fitted into the opening in the intestine by 
twisting it round (see Fig. 245). The mucous membrane, muscle, and 
peritoneum are now united to those of the bowel by successive rows of 
catgut sutures. 



Fig. 244. Mayol’s Operation for 
Ectopia Vesicle. First stage. Isolation 
of the bladder. The oval portion of 
bladder- wall within the dotted line is pre- 
served, the remaining portion is cut away. 



Fig. 245. Maydl’s Operation for 
Ectopia Vesicle. Second stage. Im- 
plantation of the bladder base with the 
ureteral orifices in the sigmoid llcxiirc. 


Sonfienberg^ s operation, Sonnenberg ^ implanted the ureters in 
the urethra after excision of the bladdcir in scv(?ral cases of ectopia. 
An incision is made at the junction of the skin and mucous membrane, 
and the bladder dissected up without opening the j)(*ritoneum. Ihe 
ureters are cut across and the bladder removed. The ureters are brought 
up to the surface and stitched to the edge of the uretliral gutter. The 
abdominal wound is now closed. Where the ureteral orifices are not widely 
separated, and the mucous membrane is in good condition, Sonnenberg 
leaves the trigone and extirpates the remaining portion of the Madder. 

Difflculties, dangers, and results of these operations. Trend( 4 enburg’s 
operation is designed to allow tlie edges of the defu-ient abdominal wall 
to come together so that a bladder might be formed of vesical mucous 
membrane alone. 

The objection to these operations is that, even where they are successful, 
there is no sphincter to the new bladder. The patient is therefore incon- 
tinent, and an apparatus must be worn. 

' V erhandl, d, deutsch, Gesellsch, f. Chir,, 1895 » Fcf. Oentralbl, f, Chxr,^ P» ^ * 7 * 
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In twenty-five cases collected by Katz, three were stated to have the 
power of retention of urine. The mortality of the operation was 22 %. 

Implantation of the ureters into the bowel may be immediately followed 
by general peritonitis from giving way of the line of unipn. To obviate 
this, Maydl recommends that the intestine should be fixed in the wound. 
Peterson ^ found an operative mortality of 32 % in twenty-eight cases of 
uretero-intestinal implantation. 

When the union is successful there is a serious danger of ascending 
pyelonephritis. The ingenious methods of Frank and Soubottine are 
designed to prevent this. The method which has proved most successful 
in avoiding the occurrence of ascending pyelonephritis is that of Maydl, 
where the trigone is transplanted with the ureters, so that the natural 
openings are preserved. If larger portions of the bladder be trans- 
planted into the bowel, the risk of sloughing from want of blood-supply 
is increased. 

Stenosis of the new opening when the ureters only are implanted, and 
kinking of the ducts in any of the operations, are further dangers. 

The following stati.stics showthe immediate mortality of Maydl’s opera- 
tion : — 


Collector, 

Number of 

Number of 

Mortality 

cases. 

deaths. 

per cent. 

Peterson 

3b 

5 

13-8 

Brandsford Lewis * . . 

22 

3 

13*6 

Katz 

57 

15 

267 

OrlolT* 

5 b 

1 1 1 

19-8 

Hartley ® .... 

46 

7 1 

15-0 

Watson • 

42 

9 1 

21*4 

Mazcl ’ 

14 

2 ! 

14-3 

Joss^rand " .... 

18 

I 

5-5 


In nineteen cases of uretero-intestinal anastomosis that recovered, 
Peterson found that nine succumbed later to some'renal affection. One 
patient with a single ureter implanted in the bowel was alive and well 
eight years after the operation. 

Of the thirty-one patients that survived Maydl’s operation, two patients 
died of pyelitis four and fifteen months respectively after the operation. 
Of the other cases, the control of the anal sphincter was reported as very 
good in all except one case. Six fistulas following the operation were 
noted as having subsequently closed. 

* Medical News, August ii, 1900. 

* Annals of Surgery, June, 1900. * Quoted by Albarran, loc. cit. 

* Annales des maladies des organes genito-urinaires, 1902, No. 1 1. 

‘ Medical News, August 29, 1905. • Annals of Surgery, December, 1905. 

^ Beitr. z, klivi, Chir,, p. 4^3. * Gaz. hebdom, de Mid, et de Chir,, 1898. 
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OPERATIONS FOR THE REPAIR OF VESICO-VACHNAL 

FISTUL.E 

To promote success in an operation for vesico- vaginal listula the 
following points must receive attention : — 

1. Tlic urine must, if possible, be rendered aseptic. IVinary anti- 
septics should be freely administt^red. 

2 . Calculi must be searched for and removed from tlie l)lad(U‘r and 
cystitis reduced by washing with non-irritating antiseptic solutions. 

3. Inllammation of the vagina and viih a must be tn'at(‘(l with soothing 
doiichcs and lotions. 

4. Free drainage of tlie urine should hit established for at least a week 
before the operation and provided for after tlie operation. 

5. At the operation free access to the listula must be obtained. The 
vagina is frequently scarred and narrowed in these casc‘s, and a ])reliminary 
plastic operation may sometimes be r(‘quir(?d in order to giw; access to 
the listula. Dilatation by large bougies has been recommend(*d. 

6. The ureters must be properly safeguarded by the passage of 
a catheter or bougie along each duct before beginning the (jperatiem. 

There are three methods of approach when a vesico-vaginal listula 
is to be repaired: (i) Vaginal ; (2) Vesical ; (3) Intraperitoneal. 

Examples of the first method only will hit described ; the other 
methods have only been used in exceptional cases, and the reader is 
referred to the special works dealing with the subject for the details 
of the operations. 

Closure by paring the edges and suture. For this 
operation the vaginal wall must be supple and the edges of the fistula 
easily approximated. Small fistula; low down in the bladder and larger 
fistulae high up in the vagina where the tissues are lax are most 
suitable. 

The patient is placed in the dorsal position with the kne<;s and thighs 
fully flexed and the pelvis raised on a sand-pillow or an Albarran’s perineal 
elevator. 

A large vaginal retractor is placed in the posterior wall of the vagina 
and smaller retractors on each side. * 

OP. SUKO. Ill I 1 
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The edge of the fistula is grasped with toothed forceps and pared with 
a fine-bladcd knife or curved sharp-pointed scissors with long handles. 
If tliere is a fibrous ring this must be completely removed ; but before 
cutting away any considerable ring of tissue the surgeon should make 
certain that no tension will be caused when the edges of the wound come 
to be approximated. Oo/ing is stopped by pressure with a small swab 
or by irrigation with hot lotion. Stitches of silkworm-gut or strong 
catgut are now introduced through the wliole thickness of the vaginal 
and vesical walls without penetrating the vesical mucosa (see Fig. 246). 
These should be inserted in the direction in which tlie edges of the 



Fig. 246. Oi’KKATioN eoR Vesico- Fig. 247. Aleakkax’s Operation for 

VACilNAL FiSTUI.A BY PART XG THE Kn(;ES VeSICO-VAGI NAL FlSTULA. Tho dottcd 

AND Suture. line traces the incision. 


wound will most easily come together. Finally a vaginal doiiclie is given 
and a plug of aseptic gauze placed in the vagina. 

A Pezzer’s self-retaining catheter is now placed in tlie urethra and 
retained for seven days. After that a catheter is passed at regular 
intervals for two or three days. 

Albarran’s operation. The following operation, described by 
Albarran,^ is on the lines first practised by Mackenrodt - : — 

An incision is made around the edge of the fistula and this is prolonged 
on each side (see Fig. 247). By dissection tlie vesical and vaginal walls are 
separated for about i to 3 centimetres. The two flaps thus formed are 
seized with forceps and their proper motility assured, if necessary extend- 
ing the incisions to bring them into apposition. The edge of the vesical 
portion of the fistula is now pared. The opening in tlu* bladder is closed 


* Loc, cit. 

* CentralbL /. Gyn.y No. 8, 1894. 
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by a purse-string suture or by a row of Lembert’s sutures. Over this 
the vaginal flaps are elost'd by a series of interrupted catgut sutures. 
The vagina is then washed, and in order to make' I'ertaiu that the wound 
is firmly closed the bladder is distended with w'eak antisejvtic lotion. 
If necessary supplementary sutures ani introduci'd. A self-retaining 
catheter is introduced into the bladder and the oiittr' end prolonged 
into a urinal. Albarraii prefers, when possible, to calhet('ri/(‘ the patient 
every two hours and later increases the interval. This surgt'on doi\s 
not place a tampon in the vagina after tin* oper ation, but inert'ly applie's 
a dressing to the vulva. The bladder is washed Ihnr' or four times 



Fig. 2^8. BkAguivUAvc’s Ockration Fig. Aijvarhan’s Ockrationm-or 
FOR VEsico-VACiiNAL Fistula. In vagina- Vrsico-vaginai. Fistui.a. Sul me of 
lion of the lislulous tube, (Albavran,) bladder and vaginu.. 


a day with a syringe filled with weak antiseptic solution (oxycyanidi^ of 
mercury i in 4,000). In doing this the bladdiT .should not be distended, 
only a small quantity of fluid being introdnccrl at one tinuL 'riu*. bowels 
arc kept confined for four days. 

The operation may be modified in the following points : An eliptic al 
incision is made around the fistula and continued out on each side- and a 
tube of mucous membrane dissected as far as the bladd(*r mucosa. 'I'liis 
tube is closed by Lembert’s sutures and then invaginatirl (Hra(iuehaye), 
or it may be invaginated and a row of Lembert’s sutur<‘s introdueed into 
the muscular tissues of the bladder and vagina over it (Albarran). 'Ihe 
vaginal wall is then closed. 

Author's operation. The following miithod has bixri iiractised 
by the writer where there is severe cy.stitis with a fistula rather larger 
than will admit a cedar- wood pencil, bound down by scar tissue at the 
upper part of the vagina. Adequate drainagb of the bladder and some 
• I i 2 
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means of traction upon the tissues around the fistula and free dissection 
of scar tissue are essential points. 

Preparation. A week or ten days before the plastic operation the 
bladder is opened above tlie pubes. If calculi are present these are 
removed and the bladder is washed with a copious stream of antiseptic 
solution (biniodide of mercury i in 10,000 or oxycyanide of mercury 
I in 5,000). A large drainage tube, about ^ inch in diameter and with 
one or two eyes near the vesical end, is introduced, and the bladder 
washing repeated daily, or twice a day if necessary. 

During the week preceding the plastic operation, the vagina is washed 
daily with solutions similar to those used for the bladder, and a frequently 
changed tampon smeared with boracic ointment introduced into the 
vagina to prevent the constant soaking with urine. The operation 
is immediately preceded by a thorough cleansing of the vagina and 
bladder. 

Operation. The petient is placed in the dorsal position with the 
thighs and knees fully flexed and the pelvis raised by means of a sand- 
pillow. A catheter is introduced into each ureter either through 
a speculum in the suju'apubic wound or through the urethra by means 
of a Kelly’s tube. A prostatic retractor — I prefer that of Young — is 
now introduced from the vagina through the fistula into the bladder. 
Traction is made by pulling upon this retractor, whicli is held in the 
left liand of tlie surgeon. 

With a fine sharp-pointed long-handled knife an incision is made 
through the vaginal mucous membrane about I inch from the margin, and 
this is deepened around the shank of the retractor (see Fig. 250). On 
each side of the fistula an incision is carried outwards transversely for an 
inch or more, and at the end of each incision a longitudinal incision is 
made ij- inches in length, the middle of which meets the end of the 
transverse one. The retractor is handed to an assistant and the edge of 
the flaps thus marked out is picked up in long-toothed forceps, and the 
flap dissected by means of a long-handled angled knife assisted by sharp- 
pointed curved scissors (see Fig. 251). The whole thickness of the vaginal 
wall is raised in each flap. The ureters are defined by touch and arc 
carefully avoided. The incision round the fistula is deepened to the bladder 
mucous membrane and a small ring of tissue which formed the wall of 
the fistula is thus isolated around the shank of the retractor. With a fully 
curved Hagedorn’s needle of small size held in a long holder a Lembert’s 
suture of catgut is placed in the muscular wall of the bladder imme- 
diately in front of, and another behind, the fistula (see Fig. 252). The 
blades of the retractor are now closed and the instrument withdrawn, 
carrying with it the ring of tissue which formed the wall of the fistula. 
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Fig. 250. Authok’s Opkratkjn for 

VbSICO- VAGINAL FlSTULA. /'/V.sV 
The dotted lines trace Iho incision in 
vaginal wall. The retractor has been 
introduced Ihrongh the listula and drags 
down and steadies the .surrounding 
tissues. 


251. Author’s OpKKATioN for 

VkSK'O VAGINAL losTULA. S('( Odd sta^i\ 
The listnlons track h.is lieen dissected 
u|) and the. anlirrior (lap raised. 'I’ln; 
posterior ila)) is being dissected up. 'I'he 
po.sition ot tlui nreiers is shown at 
the anterior corners of the denuded area. 



Fig. 252. AuTIK)R*S Ol'KRATirLN lOK 
Vksico-vaginal Fistula. Third stuffc, 'i he 
fistulous track has been dissected free arouinl 
the shank of the retractor and the tlaps raised. 
Lembert's .sutures arc being introduced in 
front of and behind the fistula.® 
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Aided by traction upon the sutures a closely set row of interrupted 
catgut sutures is introduced from before backwards after the Lembert 
method in the muscle of the bladder-wall (sec Fig. 253). The upper and 
lower vaginal flaps are now united by interrupted catgut sutures (see 
Fig. 254). Th<; vagina is washed out and a soft roll of aseptic gauze 



Fig. 253. Author’s OpicK.vnoN for 
Vesico-vaginal Fistula. Fourth stage. 
Closure of tlic fistula by Lcmbcrl’.s 
sutures. 



Fig. 254. Author’-s Operation for 
Vesico-vaginal Fistula. Fifth stage. 
The vaginal wound closed. 


placed in the vagina so as to keep the vaginal and vesical walls in 
contact at the site of the operation. The vaginal retractors are removed 
and the legs extended. Tlie bladder is washed through the suprapubic 
wound and the large rubber drainage tube reintroduced. 

After-treatment. A White’s suction apparatus is fitted (see p. 445) 
and the bladder kept dry. The bladder and vagina are flushed out daily 
in the same way as before the operation. The tube and suction apparatus 
arc removed at the end of five days and the suprapubic wound allowed 
to heal. 
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CHAPTER XIII 

LITHOLAPAXY 

CHOICE OF OPERATION 

Litholapaxy is the operation of choice in patients of all ages and 
both sexes. So far as mortality goes, there is little to choose between 
lateral lithotomy and litholapaxy in males below the age of puberty ; 
but the period of convalescence after the latter may be reckoned 
in days, instead of weeks in the former. Even in the most experienced 
hands there will remain a certain proportion of cases in which litholapaxy 
will be inapplicable and in which a cutting oi)cration must be had recourse 
to. These may be summarized thus : — 

1. Huge calculi, viz. of about 2 ounces in weight and upw^irds, are 
best treated by suprapubic lithotomy, though soft phosphatic ston(?s of 
much larger dimensions can be successfully dealt with by litholapaxy. 

2. Suprapubic lithotomy is almost invariably indicated for encysted 
calculus. 

3. A calculus partially impacted in the prostatic urethra and which 
cannot be displaced into the bladder, to be crushed there, is best treated 
by median lithotomy. 

4. Where, though the stone is not very large, the bladder is rigid, 
contracted, and irritable, resenting the presence of the fluid that is neces- 
sary for the safe performance of litholapaxy, lateral or median lithotomy 
should be employed according to the estimated size of the stone. 

5. When tumour of the bladder coexists with stone, suprapubic 
lithotomy is indicated, .so that the tumour cein also be removed at the 
same time. 

6. When tight fibrous stricture of the urethra coexists^ median 
lithotomy is indicated, the stricture being cut at the same time, unless 
the stone is so large as to necessitate suprapubic lithotomy. 

7. When enlargement of the prostate coexists with stone, the 
prostate and stone should be removed by the suprapubic route. 

In these remarks regarding the choice of operation I have assumed 
that the surgeon is one with considerable experience in this branch of 
surgery. A very pertinent and practical question, however, is this — 
Assijming the stone to be an uncomplicated one of moderate size, what 
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is the operation that is likely to give the most favourable results in the 
hands of the general surgeon who only occasionally encounters a case of 
vesical calculus ? Unhesitatingly I say a cutting operation of some kind. 
The fashion in this country has in later years turned* in favour of the 
suprapubic route : in India lateral lithotomy still holds the field. I am 
not aware that any hospital statistics have in recent years been published 
in England to guide us in our choice between these two operations. But 
if any conclusions may be drawn from general inquiries that I have made, 
I have a strong suspicion that statistics collected from a large number 
of London and provincial hospitals would be in favour of lateral lithotomy. 

INSTRUMENTS 

The crushing of the stone is accomplished by means of lithotrites, 
similar to those employed for the old operation of lithotrity, except 
that, owing to the increased scope of the new operation in dealing 
with hard and large calculi, some of the lithotrites employed for 
adults are constructed much larger and stronger than those formerly 
in use. On the other heind,- owing to the more recent extension of the 
modern operation to male children of the most tender ages, extremely 
small and slender lithotrites are now employed. In Fig. 255 is illustrated 
a lithotrite constructed on the well-known model of Weiss and Thompson. 
It possesses the cylindrical handle introduced by Sir Henry Thompson, 
which (in the words of the inventor) ‘enables you, in the search for a small 
stone or fragments, to execute rapid and delicate movements which would 
be impossible in an instrument without the cylindrical handle ’. It also 
possesses the new mode of changing shding into screwing action, and 
vice versa, introduced by Weiss, When the small button in front of the 
cylinder is pushed back into the position indicated in the illustration, 
the instrument is ‘ locked and then the male blade mbves within the 
female blade by a screwing action only ; but when the button is pushed 
forwards in the direction of the blades, the instrument is ‘ unlocked ’, and 
the screwing is converted into a sliding action. The male blade, which 
is deeply serrated or toothed, passes through the female blade, driving 
the d6bris through the opening in the latter, or tossing it away on either 
side, so that no blocking of the blades by fragments can occur. 

In Bigelow’s' lithotrite (see Fig. 256) the cylindrical handle of Thomp- 
son’s instrument is retained for the left hand ; but instead of the wheel 
for the right hand a ball is substituted. This is an undoubted improve- 
ment, affording a much firmer grip, a point of great importance when 
dealing with a large and hard calculus. But the special featmre of Bige- 
low’s lithotrite is the -introduction of a new mode of locking the insfru- 
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ment. This is effected simply by a quarter rotation of the right wrist, 
whilst the hands are in position, without any displacement of , ^ 

the fingers ; whilst a quarter rotation of the wrist in the 
opposite directioi? unlocks the instrument. In the lithotrites 
of Weiss and Thompson, the thumb of either hand has to be ml 
disengaged to move the button, a performance which tends 
to render the lithotrite in the bladder unsteady at the critical IKr 
moment of catching the stone. By the ingenious device of I IT 
Bigelow this objection is obviated Wl 

— a. decided improvement. 

I cannot say, however, that I i 

like the blades of this instrument I 

nearly as well as those of the fenes- 
trated hthotrites by Weiss and l|r 

Thompson already described. ‘The ■ 

blades of this lithotrite consist of I 

a shoe, or female blade, the sides 
of which are so low that a fragment r|l 

falls upon it ; while the male blade, [1 

or stamp, offers a series of alter- l{ ■ 

nate triangular notches, by whose ^3^ 

inclined planes the detritus escapes * * I * 

laterally after being crushed against I 

the floor and rim of the shoe. At H 

the heel of the shoe, where most ■ 

of the stone is usually comminuted | I 

and where the impact is therefore ' || 

greatest, the floor is high and dis- fl 

charges itself laterally, while its l| H 

customary slot is made to work H |h |9 

effectually ’ (Bigelow). The blades 
are essentially non-fenestrated, and S 

liable to get clogged with d 4 bris, 
as I have frequently found in prac- 

tice, and therefore objectionable. |» I 

In i886 I had constructed for ' 

me by Weiss a lithotrite (See Fig. 

257), in which the handle and ^ ^ ^ 

Iwking action of Bigelow are com- lithotrite and aGEi.o 5 vs 

bincd with the fenestrated blades Thompson pattern), Lithotrite. 

of Weiss and Thompson. The 

fem^e blade is completely fenestrated, the m*ale blade passing right 


Fig. 256. 
Bigelow*s 
Lithotrite. 
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through, so that when closed their under surfaces are flush with each 
other, and thus all fear of impaction of fragments is avoided. The upper 
edges of the female blade are smooth, and bevelled on their inner aspect, 
so that there is much less chance, in unpractised hands, of the mucous 



Fig. 257. Fig. 258. Fig. 259. 

Freyer’s Lithotrite. Canul;e and Stylet. Bigelow’s Original Aspirator. 


membrane of the bladder getting nipped between the blades than in those 
lithotrites in which the upper edges of the female blade are toothed. Over 
twenty years’ acquaintance with this lithotrite enables me to say that it 
is practically perfect in its working, and it is the model on which my 
lithotrites have since been (jonstructed. 

The second object aimed at in the operation, the removal of the debris 
from the bladder, is. accomplished by means of large cylindrical tubes, or 
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evacttating catheters, introduced through the urethra, and an aspirator, or 
suction apparatus, attached thereto. 

The canulse employed vary in size according to the capacity of the 
urethra. Nos. 6 ii, English scale, being used for male children, and 
Nos. 12 to i8 for adults and females of all ages. In my own practice 
I have not found it necessary to use a larger canula than No. i8, and 
through a tube of this calibre I have removed the debris of a calculus 
weighing 6|- ounces. I have, however, met with cases in which a No. 19 

or 20 canula might have been passed 
with facility. Canulse (see Fig. 258) are 
made of thin silver, and vary in shape, 
some being straight, and some slightly 
curved at the extremity. The latter I 


Fig. 260. Bigelow’s Improved Fig. 261. Freyer’s 

Aspirator. Aspirator. 

prefer as I find them more easy to introduce. The orifice, or eye, should 
be large enough to admit any fragment that will pass through the tube. 
The Canute should be armed with stylets (see Fig. 258) for reasons that 
will appear later on. 

The original aspirator of Bigelow is represented in Fig. 259- It con- 
sisted of an elastic bulb or central portion, to the lower extremity of 
which was attached a removable cylindrical glass receiver ; whilst from 
its upper part passed an india-rubber tube, the end of which fitted on to 
the evacuating catheter previously introduced into the bladder. By alter- 
nate expansion and compression of the bulb, the water was pumped into, 
and withdrawn from, the bladder, and the debris which was carried back 
into the aspirator fell down into the glass receiver, and was there retained. 
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This aspirator was gradually modified and improved by Bigelow 
himself and others. The modification of Bigelow’s aspirator represented 
in Fig. 260, with which I worked for several years, I found very efficient. 
In 1895 I had this latter aspirator simplified still further (see Fig. 261) by 
dispensing with the tap above the rubber bulb, which was not really neces- 
sary, as the apparatus can be easily filled through the front tap, to which 
the canula fits. This may be effected still more rapidly by removing the 
glass receiver from the bulb, immersing both in a basin full of fluid, and 
then attaching the glass receiver to the bulb whilst the whole apparatus is 
inunersed in the fluid. In this way all air is excluded. I have employed 
this aspirator exclusively for many years. It is very light and handy 
and thoroughly efficient in all respects. 

IN ADULT MALES 

Operation. It will be well to submit the patient to preliminary 
treatment for a few days previous to undertaking the operation. The 
patient should be put to bed and placed on a light nourishing diet. The 
bowels should be regulated, a purgative being given should constipation 
exist, and mild astringents ' should the patient suffer from diarrhoea, 
which is often the case. 

For the operation I find a low, narrow operating table the most 
convenient. The patient is placed on this, close to the right edge, with 
his head resting on a pillow. The buttocks are raised by means of a low 
cushion placed beneath th'em. This is an important point, as the stone 
thus gravitates to the base of the bladder, away from the neck, and renders 
the latter part, which is the most sensitive, less likely to be injured in 
the various manipulations. The legs and thighs are flexed and slightly 
abducted. 

It is very essential that the patient should be protected by warm 
clothing during the operation to prevent chill. For this purpose a pair 
of large woollen stockings should be slipped on, reaching up the thighs 
close to the groins. 

Close to the operator’s right hand should be placed a small table, with 
a tray or basin containing warm carbolic lotion, in which the lithotrites 
and evacuating catheters should be placed ready for use ; while the 
aspirator, previously filled with warm boric lotion, should be entrusted 
to an assistant conversant with its working. It is well, when possible, 
to have two or three aspirators ready at hand, to be used alternately. 
The operation is thus facilitated, as while the surgeon is using one, a second 
can be emptied of debris and refilled with water by the assistant. 

Before undertaking t^e operation of litholapaxy the surgeon must 
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leam to pass all instruments — ^lithotrites, sounds, and catheters — on the 
right side. This requires only a little practice to do it with ease, and 
much time is saved thereby. Besides the loss of time involved, it is 
extremely awkward to see a surgeon passing the instruments on the 
patient’s left side, and then going round to the right side to use them. 

The patient now being, as a rule, anjesthetized, the surgeon, standing 
on his right side, should first pass a large conical steel sound into the 
bladder. A series of highly-polished sounds of this kind (see Fig. 262), 
from No. 6 to 18, should be at hand. They should 
be made slightly tapering to the point, so that the dia- 
meter there is’ two sizes smaller than higher up at the 
bend. Solid heavy sounds of this kind are easily passed, 
and are handy for ascertaining the capacity of the 
urethra, and for facilitating the passage of other instru- 
ments. It will frequently be found that, when neither 
a catheter nor a lithotrite will pass into the bladder, 
a heavy sound of this shape will do so ; and on its 
withdrawal the lithotrite or canula may be slipped in. 

The meatus is, as a rule, the narrowest part of the 
urethra, and it will occasionally be found necessary, 
in order to pass the large instruments employed in 
litholapaxy, to enlarge it slightly. Should, therefore, 
a large sound not pass, this must be done at once. 

For this purpose a director is introduced into the 
urethra, and the floor of the meatus is incised by means 
of a long slender scalpel. 

The question now arises as to. the quantity of water 
the bladder should contain during the crushing of the 
stone. As a rule, a very small quantity, from 2 to 4 
ounces, will be sufiicient to protect the walls of the 
bladder, and at the same time permit of the necessary 
movements of the lithotrite. A large quantity of water 
is objectionable, involving an increased area over which 
the fragments, impelled by the currents set up by the movements of 
the lithotrite, may roam, thus increasing the difficulty in catching them. 
If, on the other hand, the bladder be completely empty, injury to its 
walls may result from the lithotrite. 

The lithotrite is now introduced thus : The operator stands obliquely, 
with his left side towards the patient’s face. The lithotrite, previously 
screwed home, locked and lubricated, is held horizontally in the right 
hand by the cylindrical handle, with the beak pointing downwards. The 
penis is grasped between the thumb and the tvjo first fingers of the left 


Fig. 262. 

Graduated Steel 
Sound. 
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hand, and the beak of the instrument is introduced into the mrethra (see 
Fig. 263), the penis being drawn slowly but steadily on to the lithotrite, 
which is gradually elevated till it reaches the perpendicular position (see 
Fig. 264), as it slides along the canal, which it does t^y its own weight. 
The beak will now have entered the membranous portion of the urethra 
as it passes through the triangular ligament. By gently depressing the 
handle of the lithotrite in the middle line towards the horizontal position, 
the beak will be found to slip along the membranous and prostatic 
portions of the urethra and into the bladder. 

i The lithotrite being thus introduced, the next stage of the proceedings 
consists in catching the stone. For this purpose the lithotrite is passed 



Fig. 263. iNTRODUCTtON OF THE FiG. 264. INTRODUCTION OF THE 

Lithotrite. First position. Lithotrite. Second position. 


gently onwards, or, rather, allowed to proceed by its own weight, along 
the trigone, till it reaches the most dependent part of the base of the 
bladder, on which it is allowed to rest. The instrument is then unlocked, 
and the blades opened by ^thdrawing the male blade an inch or more, 
according to the size of tKe stone, the female blade being held steadily in 
position by the left hand on the cylindrical handle. The blades are now 
closed, when, frequently, the stone will be found between them (see 
Fig. 265). The lithotrite is locked, and lifted slightly off the base of the 
bladder, and the stone/fe* crushed by screwing the male blade home (see 
Fig. 266). The instrument is again unlocked, the blades opened and. 
closed, when a fragment will be caught and crushed as before. This 
process is to be repeated several times, till a considerable quantity of 
fine debris is made. Sir«Henry Thompson compares the finding of frag- 
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merits to fishing for perch — where one is found there will many be caught. 
We must not go searching about the bladder for fragments till those in 
the locality in which the stone is first found are disposed of. The 
depression in tjie base of the bladder, caused by the weight of the 
lithotrite resting on it, facilitates the stone, and subsequently its fragments, 
falling on to the female blade. 

Should the stone not be found by the manoeuvre above indicated, 
it must be searched for. This is done by opening the blades of the litho- 
trite, turning them at an angle of 45° towards the right, and again towards 
the left, and closing them in these positions respectively. Should the 
stone still evade detection, the handle of the lithotrite must be depressed 




Fig. 265. Litholapaxy. Searching Fig. 266. Litholapaxy. Crushing 

for the calculus, the calculus, 

towards the horizontal position between the thighs, pushed an inch or so 
towards the posterior surface, and the same manceuvres gone through 
in that position, searching centrally, right, and left. The stone will 
probably be found in one of these positions ; but sometimes it lies imme- 
diately behind the prostate, especially when that gland is enlarged. To 
grasp the stone in this position the handle of the lithotrite should be 
depressed between the thighs, and turned right round on its axis, so that 
the beak points towards the trigone, but should not touch it. The blades 
are then opened and closed as before in this position, and if the stone 
lies there it will be secured. In fact, the surgeon should make a mental 
survey of the whole bladder, and institute a methodical search of every 
part of it till the calculus is found. All the movements must be light and 
graceful, and care taken that the mucous membrane is neither caught 
between the blades nor otherwise injured. Inr whatever position found, 

SURG. Ill K k 
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the stone must be brought to the centre of the bladder and there dis- 
posed of. 

Let us now assume that the stone, or a portion of it if a large one, 
has been reduced to fine debris. Should the stone be a, small one — ^say, 
from a few grains up to 3 or 4 drachms in weight — its complete pulveriza- 
tion will probably be accomplished before the lithotritc is withdrawn-, in 
a period varying from one to eight or ten minutes. But should the stone 
be a large one, a considerable amount of crushing, lasting over ten minutes 
or so, must be effected before removing the instrument. Before 
withdrawing the lithotrite, it must be locked and the blades screwed 
tightly home, so as to render them free of debris. I may here say 

that no instrument should 
be withdrawn from the 
bladder till quite free of 
fragments. 

The evacuating catheter, 
armed with a stylet, should 
now be passed into the 
bladder, the largest size that 
the capacity of the urethra 
will easily admit being used. 
As soon as the stylet is 
withdrawn, a rush of water 
and debris will take place. 
Fig. 267. I.iTHOLAHAXY. Aspiration of dibris. to receive which a porringer 

should be at hand. The ex- 
perience already gained in passing the solid sounds and lithotrites will 
afford a rough estimate of the size of the canula that the urethra 
will admit. 

The canula having been introduced into the bladdei;, the aspirator,' 
previously filled with warm boric lotion, is applied, the tap turned on, 
and the aspiration of the debris begun. The right hand grasps the bulb of 
the aspirator, by the compression and expansion of which water is injected 
into, and withdrawn from, the bladder (see Fig. 267). With the outward 
stream the fragments are carried, and are seen to fall into the glass 
receiver, where they remain. Should the stone be a small one, and have 
been completely crushed at the first introduction of the lithotrite, it will 
be found that, after the aspiration has gone on for a time, the whole of 
the debris will have passed into the receiver. But if the stone be a large 
one, after a considerable quantity of debris has entered the receiver, which 
will vary with the amount of crushing at the first introduction of the 
lithotrite, little or no d6bris returns with the outward stream, but a 
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rattling sound takes place, due to the fragments too large to pass out 
being carried with force against the eye of the canula. 

The aspirator is then removed, the canula, rearmed with the stylet, 
is withdrawn, i^nd the lithotrite again introduced for the purpose of 
crushing more fragments. This is followed by the canula and aspirator 
as before. This process may have to be repeated many times, according 
to the size of the stone, before the whole of the debris is removed. 

In the healthy urethra of an adult there are only two situations, as 
a rule, where difficulty may be encountered in. the passage of instru- 
ments, viz, at the triangular ligament, and at the neck of the bladder. 
The instrument (lithotrite or canula) should first be passed as far 
as it will go in the direction of the anus, thus depressing the floor of 
the urethra in front of the triangular ligament. ‘ Traction on the penis 
next effaces this depression, and adds firmness to the urethral walls ; so 
that, if the instrument be withdrawn a little, and at the same time guided 
by the bony arch above, it can be coaxed without difficulty through the 
ligament in question — a natural obstruction wliich physicians often 
mistake for a stricture. The obstruction passed, the rest of the canal is 
short, and corresponds with the axis of the body ’ (Bigelow). 

The obstruction sometimes met with at the neck of the bladder is due 
to the firm lower edge of the inner meatus. This may be overcome by 
pushing the lithotrite or canula gently onwards in the direction of the 
axis of the body, imparting to it a slightly rotatory motion if necessary. 

When the urethra is capacious, and large evacuating catheters can be 
passed, as in the great majority of cases in the adult, it is unnecessary 
to reduce the stone to fine sand, as coarse debris can pass through these 
tubes into the aspirator, and it is waste of time to reduce the debris to 
a finer consistence than what will pass through the canula with facility. 

During the earlier part of the process of aspiration, the end of the 
canula should be kept towards the centre of the bladder, raised from the 
base, and may be moved about slightly in various directions to facilitate 
the flow of the fragments towards the eye ; but towards the completion 
of the process the canula should be allowed to rest on the base, so as to 
gather up the sand and last fragments. 

Towards the completion of the operation it will be found that, as 
a rule, the last particles of debris lie close to the neck of the bladder, just 
behind the prostate. This is due to the fact that the eye of the canula 
being turned towards the posterior aspect and sides of the bladder, the 
water is less disturbed by currents in the position referred to than in any 
other. Consequently, the last particles of debris gravitate towards this 
spot. Towards the end of the operation, therefore, the eye of the canula 
should always be turned right round towards* the prostate, and water 
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forcibly injected, so as to dislodge the ddbris from this position. This 
manoeuvre is especially necessary where enlargement of the prostate co- 
exists, otherwise a fragment might be left behind. 

On compressing the bulb and pumping water into the bladder, the 
debris is scattered away from the eye of the canula. Before allowing the 
stream to return by the expansion of the bulb the hand should rest 
a second or two, so as to allow the debris to settle down again in the 
vicinity of the eye. The evacuation of the debris will sometimes be found 
to take place best by injecting 2 or 3 ounces of water into the bladder 
with each compression of the bulb ; at others a much smaller quantity 
will be found more effectual. No definite rule can be laid down for all 
cases. 

It sometimes happens, even when the patient is fully aniesthetized, 
that spasm of the bladder occurs. During its existence all manipulation 
should be suspended, otherwise the bladder might be injured. Should 
the lithotrite be in the bladder, it must be closed and kept unmoved till 
the spasm passes over. If the canula be in the bladder, the water should 
be allowed to escape. 

During the process of aspiration, with each expansion of the india- 
rubber bulb the fragments of calculi arc carried against the eye of the 
canula by the outward rush of water, and a clicking sound is thus pro- 
duced, which, whilst it continues, indicates that some fragments remain 
in the bladder. There is, however, a peculiar sound sometimes produced, 
the occurrence of which .the young litholapaxist should be acquainted 
with, as it is very likely to be confounded with the sound produced by 
a fragment. This ‘ false sound ’, as it may be called, is produced by the 
mucous membrane of the bladder being sucked into the eye of the canula 
during the exhaustion of the water. It is most likely to occur towards the 
end of the operation, when all, or nearly all the fragments have been 
exhausted, and especially when the bladder contains no surplus water, 
only that quantity which is pumped in and withdrawn during compression 
and expansion respectively of the bulb. It may, however, be produced 
at any time if, after compressing the bulb, the eye of the canula be turned 
towards the sides, or directed up against the apex of the bladder, and 
the bulb of the aspirator be then allowed to expand. The sound itself, 
though difficult to describe, can never be mistaken when once recognized. 
The sensation communicated to the hand is of a fluttering, jerky character, 
accompanied by a dull, muffled sound as contrasted with the clear ringing 
click which the impact of fragments imparts to the instrument. On its 
occurrence the outward stream receives a sudden and complete check ; 
whereas when a fragment obstructs the stream, a portion of the water 
continues to flow. The st)und does not recur if the canula be partially 
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withdrawn and raised towards the perpendicular position so as to bring 
the eye close to the neck of the bladder, with the end of the canula resting 
on the trigone whereas a fragment will produce obstruction there as well 
as in any other position. On first practising litholapaxy I was deceived 
by this sound, and since then I have seen many inexperienced lithola- 
paxists similarly deceived. 

It frequently happens that, during the process of aspiration, a fragment 
which is too large to pass through the canula gets caught in its eye. This 
is recognized by the fact that the outward stream is arrested, and the 
bulb of the aspirator ceases to expand. The fragment should at once be 
displaced. This, as a rule, may be effected by compressing the bulb 
suddenly and with force, when the fragment will, as a rule, be expelled 
by the inward stream. Should this manoeuvre fail after being tried two 
or three times, a stylet should be introduced through the canula, and the 
fragment displaced in this way. But the canula should on no account 
be withdrawn with the fragment sticking in its eye, as in this way the 
urethra may be injured, or the fragment get caught in tlie mucous mem- 
brane, displaced from the eye of the canula, and thus impacted in the 
urethra. 

Should a fragment get impacted in the urethra, how are we to deal 
with it ? If the precautions indicated in the last paragraph arc taken, there 
will be little fear of its occurrence. Still, it is an accident that has to be 
reckoned on. If the fragment be lodged in the prostatic portion of the 
urethra, it may easily be displaced backwards into the bladder by passing 
a large canula as far as the obstruction, applying the aspirator, and 
injecting water with some force, when, as a rule, the fragment will rush 
back into the bladder, to be there disposed of. If the fragment bo arrested 
in the anterior 3 or 4 inches of the canal, it can be removed with one or 
other of the various kinds of urethral forceps in use (see Fig. 2C8). When 
deeply placed in the membranous portion of the canal, it may still be 
removed in this manner ; but, if tightly impacted, it may be necessary to 
remove it by external urethrotomy, an occurrence which, however, I have 
never seen. 

Where there is great irregularity of the inner surface of the bladder, 
it may be extremely difficult to get rid of the last fragment. I have 
experienced this frequently. The aspirator is applied, and time after 
time the fragment clicks against the eye of the canula, but, on introduction 
of the lithotrite, the fragment cannot be grasped. Great perseverance 
may be necessary, especially if the fragment be a broad thin shell from 
the outer crust of a large stone. A manoeuvre that I have found useful 
is to employ the suction force of the canula and aspirator to bring the 
fragment out of the depression in which it lies, close to the neck of the 
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bladder, and then to introduce the lithotrite and catch the fragment in 
this position. If the fragment lies in a depression behind the prostate, 
the forefinger may be introduced into the rectum. The lijhotrite being in 
the bladder, the fragment of stone may now be pushed out of the depres- 
sion in which it lies by the point of the finger, and caught by the lithotrite 
with a little manipulation. 

As a rule, there ought to be little or no loss of blood attending the 
operation, with the exception of the trifling bleeding that follows the 
incision in the floor of the urethra, when this is necessary to enlarge the 

meatus. I have fre- 
quently removed very 
large calculi with 
scarcely a tinge of 
blood in the wash- 
ings from beginning 
to end. In some cases, 
however, the mucous 
membrane of the pro- 
.static urethra is highly 
sensitive to the pas- 
sage of instruments, 
and considerable 
bleeding takes place. 
In such cases I am in 
the habit of using a 
weak astringent in the 
washings — ^say ^ grain 
of acetate of lead to the ounce — and winding up the proceedings with a 
stronger solution. » 

After-treatment. The operation being completed, the patient 
should be put to bed, and well wrapped up in warm clothing. A morphia 
suppository should be at onCe introduced. The food for the first few 
days should be of a light kind, consisting mainly of milk and soups. 
A demulcent and alkaline drink should be allowed. 

For the first twenty or thirty hours the urine may be tinged with blood, 
particularly till the operator has had large experience in this branch of 
surgery, and there will, as a rule, be considerable burning sensation along 
the course of the urethra, with some difficulty of micturition. Should 
there be any pain or tenderness on pressure in the region of the bladder, 
hot fomentations assiduously applied to the hypogastric region will also 
be found soothing ; . and pain in the perineal region will be lessened by 
fomenting these parts. 
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Complications. Retention of urine is a rare sequel of the opera- 
tion, for which a hot hip-bath will be found most effectual. Should this 
fail, recourse must be had to the catheter. More rare still is total sup- 
pression of urine, which should be dealt with on general medical principles. 
This occurs only in patients whose kidneys are diseased, and is of very 
grave import. 

When the patient is the subject of enlargement of the prostate, it 
may be advisable to pass and tie in a soft catheter for a few days, to allow 
the water to flow in this way. 

Acute inflammation of the testicle is a sequel of the operation that 
has from time to time occurred in my practice, and readily yielded to 
the ordinary treatment for that complication. 

The most frequent sequel of the operation is the occurrence of the 
ordinary catheter or urethral fever, long recognized as attending the 
passage of instruments through the urethra, and the supervention of this 
fever is a contingency that will have, to be reckoned with in a considerable 
proportion of the cases dealt with. The attack sets in, as a rule, a few 
hours after the operation, frequently after the first act of micturition, 
and passes through the usual stages — cold, hot, and sweating — of an 
ordinary attack of intermittent fever, from which it is scarcely to be 
.distinguished. The treatment will also be the same as in ague — extra 
warm clothing, hot-water bottles to the extremities, and the administra- 
tion of hot drinks, particularly tea, during the cold stage. As this passes 
into the hot stage, part of the clothing must be removed, and the patient’s 
thirst relieved by copious drinks of water, lemonade, &c. The ordinary 
diaphoretic mixture should also be given to encourage perspiration. When 
the sweating stage sets in, warm clothing must be again supplied to 
encourage perspiration, and prevent the patient catching cold. During 
the intermission quinine should be given. The fever is, as a rule, veiy 
amenable to treatment. 

The beginner will do well to conunence by operating on cases where 
the stone is small and the urethra capacious. As experience is acquired, 
large calculi and those attended by complications are to be attacked. 

Previous to undertaking the operation for the first time it will be well, 
when possible, for the surgeon to pay a visit to one of those hospitals 
where the operation is performed. More information will be gained by 
seeing the operation once well performed, than by any amount of reading 
and theoretical knowledge. 

The length of time occupied by the operation will vary, of course, with 
the size and consistence of the stone, the capacity of the urethra, the 
facility with which the instruments can be introduced, and the experience 
ajjd dexterity of the operator. I am now in the habit of crushing as much 
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of the stone as possible before withdrawing the lithotrite, so that in most 
cases of stone of ordinary size only one introduction of the instrument 
is necessary. The repeated introduction of instruments should, I think, 
be avoided as much as possible. Rapidity of execution is h quality which 
comes with practice ; and there is no doubt that, all undue haste and 
roughness of manipulation being avoided, it is desirable to complete the 
operation as rapidly as possible, particularly when the patient is old and 
much enfeebled by the disease. 

The patient is, as a rule, anaesthetized during the operation. During 
the last few years, I have, however, been performing the operation without 
an anaesthetic in an increasingly large number of suitable cases. With 
a capacious urethra in an adult I .should not hesitate to attack a stone 
of about an ounce in weight without the aid of an anaesthetic, or with 
local anaesthesia by cocaine only, in a case in which the internal administra- 
tion of an anesthetic was undesirable, or strongly objected to by a patient. 

Difficulties. There are certain complications met with in con- 
nexion with the operation of litholapaxy to which I will now direct 
attention. 

Large calculi. With a capacious urethra in an adult male, there 
being no enlargement of the prostate, and the bladder being roomy and 
non-sacculated, the experienced litholapaxist should have no difficulty 
in disposing of a stone of moderate dimensions — say, under 2 ounces in 
weight. When, how^ever, a stone, if at all hard, exceeds this weight, the 
operation becomes a much more serious and difficult one. I find that 
among my series of 1,035 litholapaxy cases there were 37 weighing 2 ounces 
and upward ; 9, 3 ounces or over ; and i, ounces. 

The removal of large calculi of these sizes demands much patience, 
skilful manipulation, and manual labour. It is, indeed, no light or easy 
task, and will be found to call forth all the resources of the surgeon. 
Before attacking a stone of 2 ounces and upwards by litholapaxy a surgeon 
should have considerable experience in dealing with smaller calculi. 

After introducing the lithotrite there may be considerable difficulty 
in grasping the stone between the jaws of the instrument, owing to the 
walls of the bladder contracting on it, particularly as calculi of these sizes 
are frequently attended by chronic cystitis, resulting in contracted 
bladder with thickened walls. To overcome this difficulty, as much warm 
boric lotion as the bladder will retain should be injected before intro- 
ducing the lithotrite, so as to separate the walls of the viscus from the 
stone, and thus allow room for manipulating the jaws of the instrument 
on to it. 

It will sometimes be found, in dealing with large calculi, that though the 
lithotrite will not lock should the stone be first grasped by the long axjs, 
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it will do so if this is changed for the short axis of the stone. This manoeuvre 
should always be tried before abandoning the case as unsuitable for 
litholapaxy. And here I may mention that experience has taught me 
that, as a rule, a* stone lies in the bladder with its long axis in the antero- 
posterior direction. 

When we have to deal with a phosphatic stone of such a size that the 
largest lithotrite that the urethra will admit cannot lock on it, the jaws 
of the instrument should be dug into its sides and then screwed home, 
this process being repeated over and over again. In this way we can, by 
scraping its surface, and chipping off portions, if the calculus be irregular 
in shape, frequently reduce it to such dimensions that the lithotrite can 
lock on it, when it is easily disposed of. 

Urethral stricture. Of all the complications met with in the treat- 
ment of stone by litholapaxy, the most difficult to deal with is, perhaps, 
the presence of organic stricture of the urethra. To permit of the large 
instruments employed in this operation passing through the urethral 
canal, the stricture must first of all be disposed of. This will be accom- 
plished by either internal urethrotomy or dilatation, according to the 
nature of the stricture. If the case be one suitable for dilatation — that is 
to say, if the stricture be soft, elastic, and dilatable — this is best done by 
passing rapidly in succession a series of conical steel sounds (see Fig. 2C2) 
two or three times larger at the bend than at the point, till the canal is 
sufficiently dilated ; and then at once introducing the lithotrite and 
disposing of the stone. If the stricture be tight but dilatable, it will be 
well to commence its dilatation a couple of days before the operation by 
tpng in gum-elastic catheters of successively larger sizes till No. 8 or 10 is 
reached, and then, on the day of the operation, completing the dilatation 
by large conical steel sounds rapidly passed in succession. If, however, 
the stricture be hard, fibrous, and non-dilatable, it must be dealt with 
by internal urethrotomy immediately before the operation for the 
stone. 

Hypertrophied prostate. Enlargement of the prostate is a complica- 
tion which, contrary to what might be expected, as a rule offers little 
obstruction to the performance of litholapaxy. In passing the instru- 
ments over the enlarged prostate a little extra manipulation may be 
necessary. When obstruction is met with in the prostatic portion of the 
urethra, I find the manipulation of depressing the handle of the lithotrite 
between the thighs, and pushing it onwards with a slightly rotatory or boring 
motion in the direction of the axis of the body, frequently successful in 
entering the bladder. Should this fail, it will be necessary for the surgeon 
to change from the right side of the patient to the left, and, by means of 
the forefinger of the left hand in the rectum, hftlding the lithotrite in the 
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right, to endeavour to guide the point of the instrument over the obstruc- 
tion into the bladder. 

When considerable hypertrophy of the prostate exists, and particularly 
when there is a median outgrowth, owing to its projection*into the bladder, 
there is naturally a pouch formed between the posterior surface of this 
organ and the base and posterior wall of the bladder. It is in this pouch 
that, as a rule, the stone lies ; and, in order to catch it there, it will 
frequently be necessary to turn the jaws of the lithotrite round so as to 
point downwards, and then to open them in this position, when, by a little 
manipulation, the stone, and subsequently its fragments, will be caught. 

When the patient is dependent on the catheter, care must be taken 
to draw the urine off three or four times daily after the operation ; or 
a soft rubber catheter may be tied in and the urine allowed to flow by 
this for a few days. 

There is generally a good deal of bleeding during the performance 
of litholapaxy when the prostate is enlarged. It is necessary in such 
cases to exercise great care in removing the last fragments, for they 
frequently get embedded in clots of blood in the bladder, which have to 
be broken up by frequent washings by the aspirator, and tlien removed 
with the entangled debris of stone. 

We must not expect, however, to be successful in performing lithola- 
paxy in every case in which hypertrophy of the prostate occurs in con- 
nexion with stone in the bladder. It will occasionally be found that, even 
when a large steel sound- can be passed readily into the bladder in such 
cases, no amount of manipulation will enable us to pass a lithotrite, with 
its sharply curved beak. The use of force of any kind in passing instru- 
ments in such cases must be carefully avoided ; and if the lithotrite 
cannot be coaxed in by that amount of manipulative skill which the 
surgeon from his experience has acquired, the idea of performing lithola- 
paxy must be abandoned, and suprapubic or perinedl lithotomy had 
recourse to, according to the circumstances of the case. 

With the brilliant success now attending the operation of enucleation 
of the enlarged prostate, it is rare indeed that the surgeon will stop short 
at litholapaxy in such cases, the operation of choice being the removal 
of the stone suprapubically, followed at once by enucleation of the pro- 
state. Still, cases will occasionally occur in which conditions of general 
health may contra-indicate the more radical operation, but in which 
removal of the stone by litholapaxy may be advisable, to ameliorate the 
painful symptoms due to this cause. 

Partially impacted calculus. A difficulty is sometimes met with, 
both in passing instruments and catching the stone, when the calculus 
lies stationary, growing partly in the bladder and partly in the prostatic 
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portion of the urethra. From one’s experience of lithotomy, the difficulty 
of managing such cases may be easily imagined. 

Every lithotomist of any experience must have 
come across cases in which an irregular, elongated 
calculus lies with its main portion or body, in 
the bladder, and a small elongated head in the 
prostatic urethra, the two portions being united 
by a neck corresponding with the vesical orifice 
of the urethra (see Fig. 269). Such a calculus 
must, if possible, be displaced from its posi- 
tion backwards into the bladder before being 
crushed ; otherwise lithotomy will have to be per- 
formed. 

The manoeuvre by which this is accomplished 
is as follows : The largest canula that the urethra 
will admit is passed as far as the stone lying in 
the prostatic portion of the canal. The aspirator 
is then applied, and water pumped with force into 
the bladder. The force of the stream dilates the 
prostatic urethra, which thus loosens its grip on 
the stone and the latter is displaced back- 
wards into the bladder, where it is disposed of by the lithotrite. 



Fig. 269. Calculus 

PARTLY Ve-SICAL AND 

PARTLY Urethral. 
The neck of the bladder 
gripped the constricted 
portion. 


IN MALE CHILDREN 

For the performance of litholapaxy in male children it is essential that 
the surgeon should be provided with a series of small fully fenestrated 
lithotrites of the same patterns as those used for adults, but varying in size 
from No. 4^ to 10. It will be found that in boys aged from thirteen to 
sixteen years a lithotrite of size No. ii or 12 will pass readily as a rule. 
The canulae employed are also similar in shape to those used for the adult, 
but vary in size from No. 6 to ii, English scale. The smaller sizes should 
not be more than 7 inches in length, as the return stream through these 
small canulae is very weak, and diminishes in strength with the length 
of the tube. The aspirator is the same as for adults ; but it must, of 
course, be worked very gently, only a small quantity of water, proportional 
to the size of the bladder, being thrown in. Any smaller or weaker apparatus 
will not suffice to extract d6bris through the narrow canulae, owing to the 
stream being so feeble. 

It will be found that the capacity of the urethra in patients of the same 
age varies much more in children than in adults. Thus, the urethra of 
a child of five or six years of age will frequently be found to admit a No. 10 
lithotrite with ease ; in other instances a No. 6 is passed with difficulty. 
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The meatus of the urethra in children is, as a rule, very narrow, and 
frequently requires to be enlarged to permit the litholapaxy instruments 
to pass. The incision should be on the floor of the urethra. 

I find that in children, after the meatus has been efllarged, the first 
2 inches of the urethra is, as a rule, the narrowest and most difficult part 
through which to pass the lithotrite ; whereas in adults the difficulty, 
when one occurs, lies generally at the triangular ligament or prostatic 
portion of the canal. 

In children the operation is, for the same size of stone, a much more 
tedious one than in the adult, owing to the small size of the instruments 
employed, and the necessity to grind the calculus into very fine debris 
before it will pass through the canulae. 

There is more danger of a fragment of stone being left behind in 
children than in adults. The stream passing through the small tubes 
employed has not the same evacuating force as in the larger canulse used 
in adults. The debris is not, therefore, carried with the same certainty 
towards the eye of the canula from the various parts of the bladder ; and 
the fragments do not give out the diagnostic clicking sound so clearly. 
It is therefore necessary to institute a very careful search by pumping in 
water and exhausting it, with the eye of the canula turned in various 
directions, before the instruments are finally withdrawn. In the hands of 
a careful and experienced surgeon there is little chance of a fragment 
being left behind. 

Litholapaxy should not be attempted in a child when the smallest 
lithotrite at hand is a tight fit for the urethra. When the instruments 
fit tightly at first, there may be some difficulty in their reintroduction, 
or even in their withdrawal, owing to the congestion and swelling of the 
urethral mucous membrane that takes place near the meatus. I have 
noticed this phenomenon, but to a much slighter extent, in young adults, 
but never in old men. ' 

'^en the urethra in a male child is capacious, and the calculus of 
moderate size, litholapaxy can ^ performed with facility ; but when the 
urethra is very narrow, or the stone large, the operation is a difficult one. 
In any case, litholapaxy in male children is a much more delicate one than 
in the adult. I do not think that a surgeon would be at all justified in 
attempting this operation in a male child till he had had very cdnsiderable 
experience of it in the adult. 

If it was necessary to caution the surgeon against the use of force in 
passing instruments in the adult, this is doubly necessary in the case of 
children, in whom the mucous, membrane and other tissues are so delicate 
and easily lacerated. 
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IN FEMALES 

Litholapaxy in females is, as a rule, not a difficult proceeding, the 
instruments employed being the same as for males. Even quite young 
female children admit large lithotrites and canulee without any preliminary 
dilatation of the urethra. The only special difficulty met with is that, 
owing to the width and shortness of the urethral canal, the water which 
is necessary in the bladder during the crushing of the stone is liable to 
rush out beside the instruments. This difficulty is obviated by getting an 
assistant to place the fore and middle fingers of one hand in the vagina, 
and to press the posterior lip of the urethra against the lithotrite or 
canula, a manoeuvre which prevents the water from flowing out. Lithola- 
paxy in females is eminently successful, and the patient may be seen, 
as a rule, walking about the day after the operation. No forcible dilatation 
of the urethra being necessary, there is no incontinence of urine, that 
extremely troublesome sequel which sometimes follows the operation by 
dilatation. 



CHAPTER XIV 

LITHOTOMY 

The patient is prepared by having his bowels thoroughly cleared out 
by a purgative, in addition to which an enema is given a couple of hours 
before the operation. The perineum is shaved and purified, and an anti- 
septic dressing applied thereto. 

LATERAL LITHOTOMY 

Operation. The patient is placed on an operating table of con- 
venient height and anee-sthetized. A gum-elastic or rubber catheter is 
then introduced, the urine drawn off, and the bladder washed out with 
warm boric lotion till this flows clear. Six or seven ounces of the lotion 
are left in the bladder on withdrawal of the catheter. A staff of this shape 



(see Fig. 270), with a deep groove extending along the left side of the 
curved portion to within an inch of its point, and of the largest size that 
the urethra will readily admit, is then passed into the bidder, when the 
stone should be felt. Should the staff fail to reveal the presence of 
the stone, it must be withdrawn and a sound introduced to ascertain the 
position of the stone. On reintroduction of the staff the stone will be 
located. But on no account should the operation be proceeded with till 
the stone is definitely felt by the staff, lest the latter may have failed 
to reach the bladder, owing to its possible diversion into a false passage 
in the urethra. 

The patient is now placed in what is called the ‘ lithotomy position ’ 
(see Fig. 271), that is, on his back with his thighs flexed on the abdomen 
and the legs flexed on the thighs, and with the buttocks projecting some- 
what beyond the end of the table. He is held in this position by an 
assistant on either side. It was formerly the practice to bind the patient’s 
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hands and ankles together on either side, and in recent years a Clover’s 
crutch has been employed for keeping the lower limbs in position. All 
these appliances savour of pre-aneesthetic days, when it was necessary to 
secure the patient from struggling during the operation. They one and 
all interfere with the introduction and securing of the staff in position, 
and hamper the patient’s breathing. There is no fixation arrangement 
equal to the aid of a couple of skilful assistants for this purpose, who can 
extend or flex the patient’s limbs as required, and keep the parts sym- 
metrically placed during the operation. 

The staff is placed with the shaft perpendicularly and the concave 
aspect of the curved portion pressed against the roof of the urethra. 


beneath the pelvic arch, and 
then relegated to an assistant 
standing onone side, who with 
the second hand raises the 
scrotum up out of the field 
of operation. 

The surgeon passes a finger 
into the rectum to ascertain 
that it is empty and acquire 
a knowledge of the size and 
general conformation of the 
prostate. Having purified his 
finger, he sits on a stool of 
convenient height facing the 
patient’sperineum, andpasses 
the fingers along the bony 



Fig. 27 1 . Thk Superficial Incision i n Lateral 
Lithotomy. {Fergusson.) 


arch of the pelvis so as to take in a mental grasp of the relative positions 


of the various structures. 


The point of the knife (see Fig. 272) — one with a stout blade 3 indies 
long, and with a straight back — ^is then entered inches in front of 
the anus and slightly to the left of the central raphe, and an incision 
to 3J- inches long, according to the stoutness of the patient, boldly 
made outwards and downwards to about an inch beyond the anus, in 
such a direction that it intersects an imagii^ary line drawn from the ischial 
tuberosity to the anus at the junction of its middle and outer thirds (see 
Fig. 271). By this incision, which should be deeper towards the centre than 
at the ends, the skin and subcutaneous tissues are freely divided ; but no 
attempt should be made to reach the staff in the first instance. The knife 
is applied once or oftener to the exposed fat and cellular tissue, and the 
forefinger of the left hand is then introduced deeply into the wound 
between the accelerator urin^e and the erector penis muscles, when the 
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groove in the staff will be felt at the membranous portion of the urethra. 
The finger-nail is fixed in the groove as far back as possible to protect the 
bulb. The blade of the knife is then passed along the back of the finger 
with its edge directed outwards and downwards, and jthe membranous 
urethra incised, so that the point of the knife is felt grating against the 



Fig. 272. Sharp-pointed Lithotomy Knife. 


groove of the staff (see Fig. 273). Keeping the point of the knife carefully 
in the groove, it is pushed along till it reaches the bladder, cutting through 
the side of the urethra and notching the left lobe of the prostate. On 
withdrawal of the knife the incision is enlarged downwards and outwards 
to an extent oroportionate with the estimated size of the stone. 



Fig. 273. The Deep Incision in Lateral Lithotomy. (Fergusson.) 

The forefinger of the left hand is then passed along the staff into the 
bladder, dilating the wound in its progress. When the surgeon is assured 
that the finger has reached the bladder, either by his feeling the stone, 
or by the sensation of its lying in a large smooth-walled cavity, the staff 
is withdrawn. The neck of the bladder and the deep wound are then 
further dilated by twisting the finger about, and the stone located, if it 
has not already been felt lying, as it usually is, close up against the inner 
orifice of the urethra. 
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Forceps of the type seen in Fig. 274 — of which several pairs of various 
sizes, some straight and others curved with spoon-shaped blades roughened 
on the concavity, should be at hand — arc then passed along the finger, 
and as the point enters the bladder the finger is slowly witlidrawn, and 
the blades are at the same moment opened, when a gush of lotion will 
take place, and frequently the stone be carried into the jaws of the instru- 
ment. Should the stone not be thus caught at once the instrument is 
moved about in search of the stone, the blades being gently opened and 
shut, over and over again, perhaps, till the stone is secured. Before 
attempting to withdraw the stone the for- 
ceps are moved about in the bladder to ascer- 
tain that they are free, lest a fold of the mucous 
membrane should be engaged in their grip. 

The forceps, with the contained stone, is 
then gently withdrawn by a sidc-to-side al- 
ternating with a rotatory movement, down- 
wards and backwards first and then forwards 
and upwards, in the axis of the pelvic outlet, 
avoiding pressure on the upper aspect of the 
urethra beneath the pelvic arch. If there be 
much obstruction to its advance the finger 
should be introduced beside the forceps to ascei 
that the stone is grasped by its long axis, if i 
an elongated one. If the stone be large a cci 
eimount of force will be required for its extraci 
but enlargement of the wound by the knife is 
ferable to bruising of the tissues at the neck f)f 
bladder by the employment of much force. 

On the removal of the stone the finger sIk 
be reintroduced and the bladder thoroughly explored Lithotomy 

to ascertain if a second or more calculi be present. Iu)rci;ps. 

Pressure on the hypogastrium with the other hand 
will bring the distal portions of the bladder within reach of the finger. 

If the stone be broken during extraction, as is frequently the case 
when it is phosphatic, or if several small calculi be present, a scoop 
(see Fig. 275) will be found more convenient than forceps, the debris or 
calculi being held between the scoop and the tip of the forefinger in 
extraction. 

There may be considerable hajmorrhage from the superficial perineal 
arteries, the deep branches of the pudic, particularly that which courses 
inwards to the bulb, or from the prostate. Superficial vessels are ligatured, 
and the deep ones also when practicable ; should there be any difficulty 
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about this, catch-forceps may be applied and left in position for a day or 
two. Prostatic bleeding is best arrested by introducing a large stiff rubber 
drainage tube, and packing the wound aroimd this with iodoform gauze if 
necessary. I have seen very profuse haemorrhage into the bladder in my 
early lithotomy days in old men with enlarged prostates. Such cases are 
now, of course, treated by suprapubic removal of the stone and prostate. 

The operation as just described is that which I practised in my early 
lithotomy days in India. Later on I abandoned the curved staff in favour 
of a practically straight one (see Fig. 276), resembling Key’s, save that 
the end is somewhat more curved for facility of introduction. The 
groove is median and extends just as far as the bend. 

Further, after making the superficial incision in the perineum I assume 
charge of the staff, holding it in my left hand whilst I pass the knife along 
its groove into the bladder. The sympathy between the two hands 
enables one to judge of the position of the groove, and at once strike it 
off with the point of the knife. 

Some surgeons are in the habit of laying aside the sharp-pointed knife 
when the groove in the staff has been reached and completing the incision 
by means of a probe-pointed knife (see Fig. 277) slid along the groove, by 
this means obviating the possibility of injuring the bladder with the 
point of the scalpel. For the novice this is a wise precaution, but unneces- 
sary for the practised lithotomist, particularly if the bladder contains 
a considerable quantity of fluid, as it always should do before commencing 
the operation. 

If the patient be very stout or the prostate enlarged, the finger may 
fail to reach the bladder. A gorget with blunt edges (see Fig. 278) 
is in such cases passed into the bladder along the groove of the staff, 
which is then withdrawn, and the forceps introduced along the con- 
cavity of the gorget. 

An imperative precaution during this operation is, alyoays to have some 
guide in the bladder (whether staff, finger, gorget, or forceps) and never to 
withdraw one till another is fairly in that viscus. Otherwise you may fail 
to reach the bladder, an unfortunate accident likely to be attended by 
disastrous results. 

The rectum is liable to be wounded during this operation. This 
accident is obviated by taking care that the lower bowel is thoroughly 
emptied before the operation, by keeping the staff well up against the 
pubic arch, and by directing the edge of the knife outwards, away from 
the anus in the direction already indicated. Should this accident occur, 
the wound is simply allowed to granulate without any active interference. 

The operation being completed, a stout perineal drainage tube of stiff 
rubber (see Fig. 279) is inserted in the bladder, and retained in position 
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by means of a suture of silkworm-gut passed through it and the margins 
of the wound. The edges of the wound, if extensive, may be partially 
brought together by means of a suture or two. The bladder is then 
washed out thri^ugh the tube with warm boric lotion to remove any 
clots of blood or grit that may be lying there. The tube is removed in 
the course of three or four days, when the urine passes by the wound 



Fig. 275. Fig. 276. Fig. 277. 

Lithotomy Straight Probe-pointed 

Scoop. Lithotomy Lithotomy 

Staff. Knife. 


s. The surface of the wound will 
to granulate and be covered by 
plastic lymph, thus preventing 
absorption from septic urine. Urine 
will begin to pass by the urethra at 
periods varying from one to three 



Fig. 278. Fig. 279. 
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weeks. In aged patients, the subjects of prostatic enlargement, the period 
was much longer ; but cases of this kind would now, as already explained, 
be dealt with suprapubically. 

The bed in which the patient is placed is, of course, protected by 
waterproof sheeting, and absorbent cotton-wool and cellulose thickly 
packed beneath the buttocks and along the perineum, being kept in 
position by a broad bandage. The dressings should be changed every 
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three or four hours, when saturated with urine. The usual precautions 
should be taken to prevent the skin in proximity to the wound getting 
irritated by the urine. 

The operation in male children. In male children «the largest staff 
that can be introduced with facility should be employed. Owing to the 
undeveloped condition of the parts and the delicate nature of the tissues 
there may be some difficulty in introducing the finger into the bladder, 
and if force be used the prostate and bladder may be pushed off the 
urethra up into the pelvis. To obviate such an occurrence a small blunt 
gorget should be passed along the staff into the bladder, and by this 
the wound is dilated. On withdrawal of the staff the finger can be in- 
troduced, or the forceps, which should be very slender, can be slipped 
along the gorget into the bladder. 

In children a tube is unnecessary and irksome. The urine is allowed 
to flow by the wound from the first. Granulation takes place rapidly in 
them, so that the wound is frequently completely closed in a week or 
ten days. 


MEDIAN LITHOTOMY 

For this operation a curved staff with central groove is generally 
employed. An incision is made tlirough the skin and subcutaneous 
tissues in the central line of the perineum, commencing 2 inches in front 
of the anus and extending downwards almost to its edge, merely cutting 
through the skin at tho lower part of the wound. The forefinger of the 
left hand is then pas.sed deeply into the wound and the groove of the 
staff is felt in the membranous portion of the urethra. The point of a long, 
slender, straight bistoury, with its edge downwards, is passed along the 
finger till it enters the groove of the staff and is then slid along it, cutting 
through the membranous urethra and nicking the apex of the prostate. 
No extensive wound of the prostate is necessary 01* desirable, as the 
prostatic portion of the urethra is roomy, and dilatable by the finger to 
such dimensions as will permit the withdrawal of any stone that can be 
removed by this method. 

A blunt-edged gorget (see Fig. 278) is passed into the bladder along 
the groove in the staff, which is then withdrawn. The finger is now passed 
into the bladder along the gorget, which is in turn withdrawn. Then the 
forceps arc passed along the finger, and the stone caught and removed as 
already described in connexion with the operation of lateral lithotomy. 

Personally I alwa}^ use the straight staff (see Fig. 276), which I hold 
in my left hand, and at once enter the knife straight into its groove, 
without any preliminary incision of the skin, cutting through the super- 
ficial parts as the knife ii withdrawn. 
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A rubber perineal tube is tied in the bladder for two or three days, 
after which the urine is allowed to flow by the wound till it closes. The 
after-treatment is the same as for lateral lithotomy. 

Only calculi* of comparatively small sizes can be removed by this 
method, and such are best dealt with by litholapaxy. This operation 
should be reserved mainly for those cases in which the stone is impacted 
in the prostatic urethra, or growing partly there and partly in the bladder 
(see Fig, 269), and which cannot be dislodged backwards into the bladder 
for removal by litholapaxy. 

There is scarcely any bleeding unle.ss the bulb is encroached on during 
the incisions. 

The operation is frequently perfonned by inserting the knife with its 
back downwards in front of the anus, and cutting in an upward direction 
on the staff, the forefinger of the left hand being placed in the rectum. 
I consider the other method superior. 

SUPRAPUBIC LITHOTOMY 

Operation. The operation of suprapubic cystotomy, by which the 
stone is reached and extracted, will be found described in detail on 
p. 430. The bladder having been opened, the stone is located by 
the left index-finger. Lithotomy forceps (see Fig. 274) are then intro- 
duced ; the stone is caught between the blades, and gently withdrawn 
through the wound. 

The extent of the wound in the bladder will depend on the size of the 
stone. Should it be necessary to enlarge the wound first made by the 
knife, this is best done by introducing the two indcx-lingers and gently 
tearing the bladder-wall by separating them to the required extent. 
In this way haemorrhage is reduced to a minimum. It is better to enlarge 
the wound than to use undue force in extraction of the stone, by which 
the bladder-wall would be bruised, thus probably leading to .sloughing 
of the tissues. 

When the stone is small, or if several be present, the scoop (see Fig. 275), 
aided by the point of the index-finger in the bladder, will be found more 
efficient than forceps. Should the calculus be phosphatic it will probably 
break up during extraction, in which case all the debris must be carefully 
removed by the scoop, and by flushing out the bladder with warm lotion. 

On completion of the operation a stout drainage tube is introduced 
into the bladder and fixed in position by a suture. Around this the edges 
of the abdominal wound are loosely brought together ; and, speaking 
generally, the after-treatment is similar to that already described in 
connexion with suprapubic cystotomy (sec p. 434). 



5i8 


OPERATIONS FOR VESICAL CALCULUS 


RESULTS OF OPERATIONS FOR VESICAL STONE 

The late Sir Henry Thompson collected details of 1,827 lateral litho- 
tomies performed in British hospitals previous to the introduction of the 
operation of litholapaxy, showing 229 deaths, or a mortality of 12-53%. 
Amongst these there were 799 adults, with 161 deaths, or 20-15%, and 
1,028 children, with 68 deaths, or 6-61 %. 

In a paper published in the Lancet, March, 1885, I gave statistics of 
2,592 lateral lithotomies performed in Indian hospitals in 1882, when 
litholapaxy was scarcely practised in that country, showing a mortality 
of 13 % on the whole — ^practically the same as in British hospitals. 

Sir Henry Thompson had 1,007 operations for vesical calculus in his 
own practice, amongst which there were 136 perineal lithotomies, with 
44 deaths, or 32-35 %, viz. 115 in adult males, with 42 deaths, or 36-52 % ; 
12 in male children, with i death, or 8-33% ; and 9 in females, with 

I death, or 11-11%. 

There were 19 suprapubic lithotomies, with 5 deaths, or 26-31 %. 

There were 850 lithotrities, with 49 deaths, or 5-76%, viz. 844 in 
adult males, with 49 deaths, or 5-80%, 3 male children and 3 females 
being successfully operated upon. 

Rapid dilatation of the urethra was the method of removal employed 
by him in 2 females, both successfully. 

Sir Henry explains the high mortality from lithotomy in his practice 
by the fact that the worst cases were treated by cutting operations, 
lithotrity being employed in the less serious ones. 

Furthermore he draws attention to the fact that of the crushing 
operations 472 were done by the old method of lithotrity by repeated 
‘ sittings ’, with 37 deaths, or 7-83 %, whereas 372 were done by lithotrity 
at one sitting (Bigelow’s operation), with 12 deaths, or 3-22 %. 

In my own practice I have performed 1,443 operations for stone in 
the bladder. Amongst these there were 255 perineal lithotomies with 

II deaths, viz. 55 adult males, with 10 deaths, or 18-20%, and 200 male 
children, with i death, or 0-50 %. 

There were 149 suprapubic lithotomies, all in adult males, with 19 
deaths, or 12-75%. In no of these enucleation of the enlarged prostate 
was performed at the same time, with 14 deaths, or 12-75 %, and though, 
as previously stated, all these deaths are accepted in connexion with the 
latter operation, they are here again set down to the suprapubic litho- 
tomy for statistical purposes. It is a remarkable fact that in my practice 
suprapubic lithotomy with .enucleation of the prostate at the same time 
is not accompanied by a higher mortality than simple suprapubic litho- 
tomy alone. • 
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There were 1,035 litholapaxies, with 27 deaths, or 2-61 %, viz. 815 in 
adult males, with 25 deaths, or 3-06 % ; 192 in male children, with 
2 deaths, or 1-04 % ; and 28 in females, all successful. 

Vaginal lithotomy was performed in i female and removal of the 
stone by dilatation of the urethra in 3, all with success. 

Of my 1,443 operations for stone, 864 were done in India and 579 in 
England. The mortality in both coimtrics is practically the same. 

From 1864 to 1908 inclusive there were 1,560 operations for stone in 
the bladder performed at St. Peter’s Hospital, and the introduction of 
litholapaxy has been followed by a gradual decline in the death-rate from 
15-25% in the first decade to 3-87% in 1904-8. In 1908 the mortality 
was only l-6i %. 
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CHAPTER XV 

SUPRAPUBIC PROSTATECTOMY 

Belfield of America must be credited with the first rational attempt, 
in 1886, at a radical operation for the removal of the obstruction caused 
by the enlarged prostate to the natural flow of the urine ; but the opera- 
tion became best known in this country in connexion with the name of 
McGill of Leeds, who, in 1888, brought it prominently to the notice of the 
profession. The operation consisted in opening the bladder supra- 
pubically and removing the prominent portion of the prostate in the 
viscus. It was, however, merely a partial prostatectomy, and after 
enjoying a temporary popularity fell out of practice, owing to the high 
mortality attendant thereon, and to the fact that in a large proportion 
of the cases there was no improvement on the previous condition. 

INDICATIONS FOR PROSTATECTOMY 

When there is decided enlargement of the prostate in a person of 
advanced age giving rise to urgent symptoms necessitating the employ- 
ment of a catheter as a daily routine for emptying the bladder of its 
residual urine, the operation of prostatectomy should be entertained and 
advocated, provided the growth be of such a nature that it is capable of 
being enucleated entire and that there be nothing in the age of the patient 
or in his general state of health to contra-indicate an operation of this 
magnitude. 

In the great majority of cases referred to the consulting surgeon, 
.the catheter will have been employed for weeks, months, or years, and 
in a large proportion of them the reference will be made owing to the 
supervention of one or more of the usual complications incident to so-called 
‘ catheter life viz. recurring cystitis, haemorrhage, formation of vesical 
calculus, difficulty in introducing a catheter, &c., and in which there 
is practically no alternative but an operation. But prostatectomy is now 
attended by such a low mortality and such excellent subsequent results 
that the habitual use of the catheter should be anticipated, or at least the 
operation should be imdertaken as early as possible after the use of the 
catheter becomes necessary, before the complications above referred to 
set in. When undertaken whilst the patient’s general health is sound, and 
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before the advent of local complications, there is practically no danger 
in the operation in experienced hands, When these complications set 
in, as they invariably do sooner or later, and particularly when the kidneys 
become affected through the backward pressure of the urine, or through 
ascending pyelitis, the operation must necessarily be attended by con- 
siderable risk. 

There is another consideration that should strongly weigh in favour 
of early operation, viz. that recent experience has demonstrated 
beyond doubt that the adenomatously enlarged prostate has a tendency 
in a large proportion of cases to assume a cancerous type under the 
irritating influence of the catheter and complications incidental to its 
habitual use. 

To ascertain whether the prostate is capable of being enucleated 
entire in its capsule, the patient, if capable of passing any urine naturally, 
is directed to empty his bladder as far as possible, and is then placed on 
a couch in the recumbent position. The bladder is emptied of its residual 
urine by means of a catheter. The forefinger of one hand, previously 
lubricated, is slowly introduced into the rectum, and when the sphincter 
ani is thoroughly relaxed a survey of the rectal aspect of the prostate is 
made. If the organ be found to be decidedly enlarged, presenting a well- 
marked tumour in the rectum more or less rounded in shape, bilobed 
laterally, with a well-marked furrow in the median line, smooth on the 
surface, soft or somewhat dense to the touch, and (most important of 
all) movable, we know that we have to deal with the ordinary adenomatous 
enlargement of the gland of advanced life. If, in addition, from its 
prominence in the rectum we estimate the tumour to be at least of the 
size of a tangerine orange, the case may be regarded as in all probability 
one in which the prostate is capable of being enucleated entire. 

We next proceed to make a bimanual examination of the prostate. 
This is accomplished by placing the fingers of the other hand on the 
hypogastrium and pressing them well down behind the pubic arch, at the 
same time directing the patient to relax the abdominal muscles. Counter- 
pressure is made by the finger in the rectum. If the prostate be decidedly 
enlarged it will be felt between the fingers of the two hands and can be 
slightly moved upwards, dovmwards, or from side to side, like a chronically 
enlarged uterus, but to a less extent. If it be very prominent in the 
bladder the outgrowth in that viscus will be easily recognized, and in thin 
subjects the origin of the outgrowth, whether from the right or left lobe, 
or from both. In thin or moderately stout patients this method of 
examination is easily accomplished and is most helpful for diagnostic 
purposes. In very stout patients it is less satisfactory. Occasionally 
we meet with patients wh'o are unable to relax their abdominal muscles ; 
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in such cases the examination can only be satisfactorily accomplished 
under the influence of an anaesthetic. 

•If on bimanual examination the prostate, witli the characteristics 
already describ^jd, be felt distinctly, we can at once pronounce the case 
to be one in which the organ can be enucleated entire in its capsule, no 
matter what magnitude it may have attained. 

It is, however, when we have to deal with adenomatous enlargements 
of the prostate of smaller dimensions — say, less than i i ounces in weight — 
that the greatest difficulties present themselves as to the possibility 
of their enucleation entire being practicable. For as the records of my 
published cases show, we may find complete dependence on the catheter, 
strange as it may appear, with a prostate weighing ounces, i ounce, 
or even less. A prostate of i ounce in weight will scarcely feel enlarged 
per rectum^ or even bimanually, unless the patient be very thin. The 
only way we can determine with certainty the possibility of enucleating 
a prostate of this size is by the aid of the cystoscope. If on cystoscopic 
examination we find that there is a well-defined outgrowth of one lobe, 
or marked prominence of both lobes in the bladder, the case may be 
pronounced to be one permitting of enucleation of the gland entire, no 
matter what its size may be as felt per rectum, 

TOTAL ENUCLEATION 

111 the British Medical Journal of July 20, 1901, I described my 
operation of total enucleation of the enlarged prostate and gave full 
details of four successful cases, the first of which had been undertaken 
on December i, 1900. 

Surgical anatomy. The prostate is in reality composed of 
twin organs, of apparently purely sexual function, which, in some of 
the lower animals, remain distinct and separate throughout life, as they 
exist in the human male during the first four months of foetal existence. 
After that period, in the human foetus, they approach each other, and 
their inner aspects become agglutinated together, except along the 
course of the urethra, which they envelop in their embrace. 

These two glandular organs, which constitute the lateral lobes of the 
prostate, though welded together, as it were, to form one mass, remain, 
so far as their secreting substance and functions are concerned, practically 
as distinct as the testes, their respective gland-ducts opening into the 
urethra on cither side of the verumontanum. 

Each of these two glandular bodies, or prostates, is enveloped by 
a strong, fibro-muscular capsule ; and it is these capsules — ^less those 
portions of them that dip inwards, covering the opposing aspects of the 
glandular bodies or lobes, and thus disappearing from view, being em- 
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bedded in the substance of the prostatic mass — ^that constitute the true 
capsule of the prostate regarded as a whole. This capsule extends over 
the entire organ except along the anterior and posterior commissures,’ or 
bridges of tissue that unite the lateral lobes in front of <ind behind the 
urethra, thus filling in the gaps between them. This true capsule is 
intimately connected with the prostatic mass, and is incapable of being 
removed from it even by dissection. 

The urethra, accompanied by its surrounding structures — viz. its 
longitudinal and circular coats of muscles continued downwards from 
the bladder, its vessels and nerves — ^passes downwards and forwards 
between, and is embraced by, the inner aspects of the two glands or 
lobes. 

The ejaculatory ducts enter the prostatic mass close together in 

an interlobular depression at 
the posterior part of its upper 
aspect, each duct coursing along 
the inner Jispect of the corre- 
sponding lobe. They do not 
penetrate the capsules of the 
lobes, but pass forwards in the 
interlobular tissue to open into 
the urethra. 

The prostate, thus consti- 
tuted and enveloped by its 
true capsule, is further encased 
in a second capsule or sheath, 
formed mainly by the recto- 
vesical fascia, numerous con- 
necting bands, however, passing between the two. The nomenclature 
here adopted is that suggested by the late Sir Henry Thompson in his 
work The Diseases of the Prostate, and is both scientific and practical. 
Embedded in the outer capsule or sheath, lies the prostatic plexus of 
veins, most marked in front and on the sides of the prostate. The 
diagram (see Fig. 280) shows the structure of the prostate and sur- 
rounding parts. 

There is nothing I can call to mind that illustrates more simply and 
forcibly the composition of the prostate and its coverings than an orange. 
If we imagine the edible portion of an orange composed of two segments 
only, instead of several, with the septum between them placed vertically, 
we have a rough and homely illustration of the formation of the prostate. 
The strong fibrous tissue which covers the segments of the orange, and 
which is intimately connected with the pulp, represents the true capsule 


Antartor Cetnmfiure 



Fig. 280. The Structure of the Pro- 
state AND its enveloping Capsules. (Dia- 
grammatic transverse section,) 
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of the prostate, the two segments or halves of the orange representing 
the two lobes. Further, the rind of the orange outside all represents 
the outer capsule or prostatic sheath formed by the recto-vesical fascia. 

And here let me remark that in the operation that I shall presently 
set forth, it is this inner or true capsule as above described that is removed, 
the outer capside or sheath being left behind, thus preventing infiltration 
of urine into the cellular tissue of the pelvis. The textbooks, as a rule, 
drew no distinction between the two separate coverings of the prostate, 
treating them both combined, or the outer one only, as the ‘ capsule ’. 
To persons brought up in this school of thought and teaching my opera- 
tion must at first sight necessarily have appeared impossible. 

In most, if not all, cases of enlargement of the prostate of declining 
life (cancer being excluded) the overgrowth is adenomatous in character, 
numerous encapsuled adenomatous tumours being found embedded within 
the substance of the lobes, and frequently protruding on their surfaces. 
They sometimes assume the form of polypoid outgrowths which, how- 
ever, are invariably enclosed within the true capsule, which is pushed 
before them. 

My ideal operation at the outset consisted in enucleating the enlarged 
prostate entire in its capsule out of the encasing sheath, leaving the 
urethra with its accompanying structures behind. But, as will sub- 
sequently appear, I discovered at an early stage in the history of the 
operation that the prostatic urethra might be torn or even partially 
or entirely removed, with equally good eventual results. 

Operation. The pubes having been previously .shaved and the 
parts rendered aseptic, the bladder is thoroughly washed out with an 
antiseptic lotion, as in this disease the urine is almost invariably foul. 
The catheter employed for this purpose should be made of rather stiff 
gum-elastic, and be of the largest size that the urethra will readily admit. 

Suprapubic cystotomy is now performed. After washing out the bladder 
the catheter is left in situ, and the viscus is distended with boric lotion. 
The nozzle of the large syringe employed for this purpose, which is filled 
with lotion, is inserted in the end of the catheter, thus acting as a plug 
to prevent leakage from the bladder, and the syringe being ready to fur- 
ther distend the bladder with fluid, if necessary, as the operation proceeds. 
An incision varying in length from to 3^ inches, according to the stout- 
ness of the patient and the size of the prostate, is made in the median line 
of the abdomen, its lower end reaching to the level of the pubic arch. 
This incision is rapidly carried down through or between the recti muscles 
till the prevesical space is opened. Any bleeding vessels are clamped by 
catch-forceps, the forefinger is introduced into the lower angle of the 
wound, and the prevesical fat scraped upwards off the bladder by the 
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linger-nail for the whole length of the wound. The peritoneum, which 
should not be seen, is thus pushed upwards out of harm’s way, and the 
bladder appears deeply in the wound, quite tense, glistening, and of a pale 
white colour, with large and tortuous veins coursing jn its substance. 
Selecting an area devoid of veins, the point of the scalpel is plunged 
boldly into the bladder, and an incision about i inch long is made in the 
vertical direction towards the symphysis. The wound in the bladder can 
be subsequently enlarged if necessary ; and this is best effected — as being 
attended by least bleeding — by separating two fingers placed in the 

wound, and thus tearing the 
bladder-wall to the required 
extent. On withdrawal of the 
scalpel the forefinger is intro- 
duced into the bladder as the 
lotion rushes out through the 
wound, and a general survey 
of the viscus is made. Should 
calculi be present they are at 
once removed by forceps or 
scoop. 

The forefinger of the other 
hand is next introduced into 
the rectum to render the pro- 
state prominent in the bladder, 
and to keep it steady during 
the manipulation by the finger 
in the bladder. The mucous 
membrane over the most 
prominent portion of one lateral 
lobe(seeFig.28T),or over the so- 
called ‘ middle ’ lobe if there be 
but one prominence, is scored 
through by the finger-nail, and gradually detached by it from the prominent 
portion of the prostate in the bladder. This portion of the enlarged pro- 
state is covered merely by mucous membrane, so that when this is scraped 
through and detached the true capsule of the prostate is at once reached. 

Keeping the finger’s point in close contact with the capsule, the 
enucleation of the prostate out of the enveloping sheath outside the 
bladder is proceeded with by insinuating the finger-tip in succession behind, 
outside, and in front of one lateral lobe, thus separating the capsule from 
the sheath. The finger is then swept in a circular fashion from without 
inwards, in front of, and to the inner side of the lobe, detaching this from 



Prostate and the Bladder. Showing the 
point at which enucleation commences. (Dia- 
grammatic,) 
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the urethra, which is felt covering the catheter, and pushed forwards 
towards the symphysis between the lateral lobes, which will, as a rule, 
have separated along their anterior commissure in the course of the 
manipulations. The other lobe is attacked and treated in the same 
manner. The finger is next pushed well downwards behind the prostate 
and the inferior surface of the gland is peeled off the triangular ligament. 
When the prostate is felt free within its sheath and separated from the 
urethra, with the finger in the rectum, aided by that in the bladder, it is 


pushed into the bladder through the opening in the 
mucous membrane, which, during the manipulations, 
will have become considerably enlarged. 

The prostate, which now lies free in the bladder, 
is withdrawn by strong forceps (see Fig. 282) through 
the suprapubic wound. And here I may remark that 
it is astonishing through what a comparatively small 
wound a very large prostate can be delivered, owing 
to the elasticity and compressibility of the adeno- 
matous growth between the blades of the forceps. 
Sometimes the lobes become detached along both 
anterior and posterior commissures and come away 
separately. 

The question now arises. What becomes of the 
ejaculatory ducts in the course of this operation ? 
When the lobes come away separately they are 
probably left behind uninjured, attached to the 
urethra. When the prostate comes away as a whole, 
they may be torn across, or pulled out of the gland. 
But, as will subsequently appear, in the vast majority 
of my later operations, the distorted portion of the 
urethra behind the verumontanum has been removed 
with the prostate, the urethra being severed at the 



Fig. 282. Forceps 

FOR DELIVERING THE 

Prostate from the 
Bladder. 


position at which the ejaculatory ducts enter it, the 


ducts as a rule remaining adherent to the portion of the prostatic urethra 


that is left behind. 


Almost from the commencement I have abandoned the employment 
of any cutting instrument for incising the mucous membrane, finding the 
finger-nail alone most convenient and expeditious. Besides, when scalpel 
or scissors are employed there is danger of cutting the capsule, and the 
guiding line being thus lost, the finger flounders about inside, enucleating 
isolated adenomatous tumours instead of the whole organ in its capsule. 

When I first conceived the possibility of removing the whole prostate, 
my ideal operation consisted, as already stated, in enucleating the enlarged 
,gp. suRG. Ill M m 
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gland in its capsule out of the enveloping sheath, leaving the urethra 
behind ; and this was the procedure undertaken in my earlier cases. 

I have latterly almost completely abandoned the attempt to preserve 
the urethra entire in the enucleation of the prostate. The excellent 
permanent results obtained from partial removal of the ifrethra with the 
organ have convinced me that no advantage is to be gained by leaving 
the vesical end of the urethra behind. In a large proportion of cases of 



Fig. 283. Enucleated Prostate. Fig. 284. Enucleated Prostate. 

Showing right, a, and left, b, lobes, and Showing right, a, and left, b, lobes, 

outgrowth, c, in the bladder growing from and enormous outgrowth, a', b', in the 

the left lobe. The catheter occupies the bladder derived from both lobes, 
course of the urethra. 

enlarged prostate this vesical, end of the urethra is extremely dilated, 
being trumpet-shaped, or distorted out of any shape resembling a more 
or less circular tube as in the normal prostatic urethra (see Fig. 283). Even 
when it is left behind, I have always had my doubts as to its ultimate 
fate in most instances. The probability is that, through want of support 
and adequate blood-supply, it sloughed in large part, and came away in 
the washings during the after-treatment. 

Examination of specimens of prostate which, in removal, have opened 
along the anterior commissure (see Fig. 284) — to which category the great 
maj ority belong — ^will shoy/ that the dilated portion of the prostatic urethra. 
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viz. that portion lying between the verumontanum and the vesical outlet, 
has come away with the prostate, the urethra in front of this being left 
behind. The portion of the urethra behind the point at which the ejacu- 
latory ducts ei^ter it is much more adherent to the prostate than that in 
front of it, between this point and the triangular ligament. In fact, in 
the greatly enlarged prostate this latter portion lies quite loosely attached 
to the lobes on either side. When a prostate is enucleated in its capsule 
from the sheath all round, and 


the lobes are gently separated 
from the triangular ligament 
by the point of the finger, the 
organ can be felt hanging on 
by the urethra and the ejacu- 
latory ducts, and the finger- 
tip can be easily inserted on 
either side between the inferior 
portion of the prostatic lobe and 
the urethra. If now the finger- 
tip be placed behind the pro- 
state in the median line above 
the ejaculatory ducts, and the 
prostate be propelled upwards 
into the bladder by the finger 
in the rectum, the urethra will 
be found to snap across at the 
verumontanum, leaving the 
ejaculatory ducts, as a rule, 
adherent to the portion of the 



prostatic urethra left behind. 

Toilet of the wounds. 

With the delivery of the pro- 
state from the bladder the cssen- 


Fig. 285. Knucleatkp Prostate. Showing 
right. A, and left, b, lobes covered by a thin 
layer of the sheath, and outgrowths a', b', in 
the bladder from these lobes respectively. 


tial part of the operation may be regarded as completed. The forefinger 
of one hand is reintroduced into the bladder forthwith, and that of the 
other hand into the rectum. The opposing surfaces of the cavity, from 
which the prostate has been enucleated, arc then pressed together all 
round the vesical orifice between the tips of the fingers. By thoroughly 
kneading the opposed surfaces together in this manner the contraction 
of the cavity, and its diminution in size, are facilitated, and haemor- 
rhage is thus arrested, just as a dentist presses the gums together after 
the extraction of a tooth, or the accoucheur does the flaccid womb after 
parturition, with a similar object in view. * 

•• Mm2 
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The bladder is then irrigated with hot boric lotion (temperature about 
iio° F.) through the catheter still in situ, for the purpose of removing clots, 
and, further, to control bleeding. This process should not, however, be 
continued for more than two or three minutes, as I find from experience 
that these irrigations not infrequently promote 
bleeding, instead of diminishing it, if the irrigation 
be continued too long. 

The bladder having been cleared of clots, and 
whilst the irrigation is still proceeding, a stout 
india-rubber drainage tube is introduced through 
the suprapubic wound. The dimensions and manage- 
ment of this tube I regard as of the utmost impor- 
tance in the after-treatment of this operation. I 
have been gradually increasing the calibre of this 
tube, till I now invariably employ J-inch tubing, 
with a lumen of | inch in diameter. Two large per- 
forations or eyes arc made as near as possible to the 
vesical end of thist ube (see Fig. 286), on opposite 
sides of .it. Only about l inch of the tube should 
project into the bladder, just sufficient for the side 
openings to lie completely within its cavity. When 
the bladder is allowed to contract, the tube is gripped 
by it, so that the whole of the, urine escapes through 
the tube. In this way infection of the loose tissues 
in the prevesical space is obviated and cellulitis 
prevented. On no account should the tube be in- 
serted into the prostatic cavity, our object being 
to facilitate by every means the contraction of this 
cavity. If more than 1 inch of the tubing be in- 
troduced into the bladder, it will press on its base 
and give rise to constant straining, and pain in the 
Fig 286 Pro penis like that caused by vesical stone. 

STATECTOMY DRAIN- Thc cdgcs of thc parietal wound arc now brought 
AGE Tube. Actual size, together around the tube by silkworm-gut sutures, 
one or two of which should pass deeply through the 
recti muscles. On no account should buried sutures be employed, as 
they are certain to be infected by the urine. One of the sutures should 
pass through the drainage tube to keep it securely in position. No sutures 
are inserted in the bladder. 

Before withdrawing the. catheter and applying the dressings the 
bladder is once more irrigated, in order to remove clots and ascertain that 
drainage is quite free. Finally, a couple of inches of broad iodoform- 
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gauze tape are inserted in one angle of the wound against the side of the 
tube, and left there for twenty-four hours. This is done for the purpose 
of preventing the accumulation of fluids in the prevesical space. The 
wound is now covered with cyanide of zinc gauze, and the patient deeply 
swathed in absorbent dressings — front, sides, and back. The whole 
dressing is kept in place by a broad flannel binder or many-tailed bandage, 
loosely applied. Cotton-wool, wood-wool tissue, or cellulose may be 
employed. The last is most absorbent and keeps the patient driest ; but 
a thin layer of cotton-wool should be placed between it and the skin ; 
otherwise the cellulose, when wet, forms a pulp, which adheres to the 
skin and feels cold and clammy. 

After-treatment. The dressings should be changed when 
saturated with urine, every four or six hours, according to the quantity 
of fluid secreted. During the first twenty-four hours after operation 
there will generally be some clots of blood lying in the drainage tube ; 
these should be removed by long slender forceps at each dre.ssing. 

The bladder should be irrigated once daily by the surgeon himself, 
with warm boric lotion or a weak solution of permanganate of potash. 
For this purpose a long glass nozzle attached to the rubber tubing of an 
irrigating can is best, the nozzle being introduced through the drainage 
tube. During the first few days there should be very little pressure of 
fluid on the bladder, the irrigating can being held, or placed on a table, 
a little above the level of the patient’s abdomen, so that the lotion flows 
into the bladder and out again through the drainage tube with very 
little force. It is all-important that in the early days the drainage should 
be thoroughly free, and that no pressure should be thrown on the cavity 
from which the prostate has been removed, cither by the accumulation 
of urine in the bladder or by pressure from a high column of lotion, so tliat 
the cavity may remain at rest, and that blood-clot adherent to its surface 
may be undisturbed, thus obviating bleeding and facilitating the healing 
process. This is the main object with which I employ such a stout 
drainage tube — that the urine and clots may escape through it freely, and 
that, consequently, there may be no straining, which would have the 
effect of dilating the cavity. Patients who pass no urine -per urethram 
for ten or twelve days after operation almost invariably do best. 

The patient should lie on his back for twenty-four hours, after which 
he should be placed alternately on either side, and on his back. During 
the first four or five days he should not be allowed to make any exertion, 
all movements being effected by nurses. Should there be any oozing of 
blood after the operation, the foot of the bed should be raised on blocks 
and hypodermic injections of ergotin giveif. Shock, when it occurs 
immediately after operation, should be treated by warmth from hot- 
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water bottles, extra clothing, hypodermic injections of strychnia, and 
enemata of coffee and brandy. Pain or spasms of the bladder should be 
relieved by hypodermic injections of morphia. Should there be any 
bronchial catarrh or other limg affection, the patient’s heaJ and shoulders 
should be well raised by pillows after the first twenty-four hours succeeding 
the operation. And in any case this position should be encouraged early, 
so as to obviate hypostatic congestion of the lungs. 

As a rule, I remove the large tube four days after operation. If the 
patient be thin, the tube may be dispensed with in three days ; if he be 
very stout, it should be left in for five days. By this time plastic lymph 
will have been thrown out round the tube, thus shutting off the prevesical 
space from contact with the urine and in this way avoiding the occur- 
rence of cellulitis. Before removal of the large tube a smaller tube 
should be passed through its lumen and left in the fistula for a few days, 
to facilitate free drainage from the bladder, the wound in which may 
then be allowed to close as rapidly as nature can accomplish this by 
granulation. 

The sutures are removed on the seventh or eighth day, by which 
time primary union will have taken place in the parietal wound, .save, 
of course, in the track of the tube. 

Irrigation of the bladder must be continued daily — twice daily, if 
the urine be at all foul — by inserting the long glass nozzle of the irrigator 
through the fistula right down into the viscus. The return stream will 
in the early days flow out beside the nozzle ; but as the fistula contracts 
the nozzle will fill it ; and the irrigation is then accomplished by alter- 
nately filling the bladder with the lotion and then withdrawing the 
nozzle, when the fluid will rush out with more or less force. As the 
case advances more and more pressure on the bladder may be employed. 
The irrigation should be continued till the boric lotiop returns quite 
clear, or the permanganate lotion imaltered. 

After nine or ten days from the operation Janet’s method of irrigation 
may be employed, if possible. This consists in introducing the glass 
nozzle into the urethra and gradually raising the irrigating can till the 
column of fluid forces the lotion into the bladder and out through the 
suprapubic opening. This is, perhaps, the best method of flushing out 
the bladder ; but some patients will not tolerate it, owing to the pain 
produced. It should never be employed during the first week after 
operation for fear of causing bleeding ; and if it cause pain it should not 
be employed at all. Patients vary much in their tolerance of this method 
of irrigation. 

After a fortnight or so, when the bladder is distended by lotion 
through the nozzle placed in the suprapubic opening, the patient will 
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frequently pass the lotion per urethram as rapidly as it enters the bladder. 
When this takes place, it is an effectual method of flushing out the 
bladder. ^ 

It will be observed that I have not hitherto referred to the employ- 
ment of the catheter for the purpose of washing out the bladder during 
the after-treatment. In the early days after the introduction of this 
operation I was in the habit of introducing a large-sized gum-elastic 
catheter through the urethra daily after the third or fourth day from 
the operation, and irrigating the bladder through this. The catheter 
was introduced partly in consequence of my apprehension that, if it 
were not thus employed, there might be contraction of the deep urethra 
during healing of the prostatic cavity. Experience has, however, taught 
me that my apprehension in this respect was quite unfounded, for in 
not a single instance has there been any contraction to interfere with the 
free flow of urine. I do not now introduce a catheter till the suprabubic 
flstula has contracted to such narrow dimensions that it will not admit 
the nozzle, so that irrigation cannot be practised in this way. It is 
employed only during the few days before the patient begins to pass 
urine per urethram in volume, in order to keep the bladder clean during 
this transition period. When once natural micturition is established, 
the bladder is, of course, automatically flushed out. 

The management of the bowels is of the utmost importance. For 
three or four days previous to the operation the bowels should be freely 
moved once daily at least, by means of a laxative pill given at night 
and a mild saline in the morning. On the morning of the operation the 
lower bowel should be emptied by means of an enema. The bowels 
should then be left undisturbed for two or three days, when they should 
be freely moved by castor oil or liquorice powder, or any drug that 
can be depended on to act with certainty and efficiency. After this 
the bowels should be moved gently once a day by means of a pill taken 
at night or a saline in the morning, or both if necessary. Patients of 
the prostate age confined to bed are liable to the accumulation of faeces 
in the rectum forming a hard mass, owing to the want of tone in the 
bowel. The occurrence of this is attended by much discomfort and 
spasm of the bladder from pressure thereon, and this must be guarded 
against. Should its presence be suspected, a finger should be introduced 
into the rectum, the mass broken down, and removed by an enema. 

Patients should, as a rule, be confined to their rooms, but not neces- 
sarily kept in bed, for three or four days before the operation. Poor, 
broken-down hospital patients will require to be kept under observation 
for several days at least, in order that they»may be fed up, and their 
general health improved before operation. 
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I have entered somewhat at length into the details of the after- 
treatment, because I consider that an intelligent appreciation of, and 
attention to, them is not less essential to success than the skilful per- 
formance of the operation. 

Secondary haemorrhage. Secondary haemorrhage has occurred in 
a few instances. It is a very rare sequela of the operation, but has to 
be dealt with occasionally. 

Slight arterial haemorrhage may occur from the suprapubic wound 
on removal of the large drainage tube on the fourth or fifth day. This 
is purely traumatic and due to the fact that the tube is gripped by the 
bladder. The utmost gentleness should be employed in removing the 
tube, which should be withdrawn slowly, and with a slight rotatory 
movement, should it be gripped very tightly by the wound. The bleeding 
from this cause is always trifling, and automatically ceases in a short time. 

Should there be any obstruction to the free flow of the contents of 
the bladder through the tube during the early days after operation, the 
prostatic cavity is liable to be dilated, resulting possibly in venous 
haemorrhage from its walls. This is controlled by readjusting the tube 
in such a manner that free outlet is given to the urine, and by irrigating 
the bladder through the tube with boric lotion as hot as the patient 
can bear. 

But the most serious form of haemorrhage takes place, strange to 
say, in the case of patients in whom the healing process is most rapid, 
resulting in the suprapubic wound closing earlier than usual. Urine is 
then passed per urethram before the prostatic wound is sufficiently healed 
to bear the resultant pressure on its surface, and haemorrhage may take 
place owing to spasm of the bladder and the consequent undue pressure 
on the prostatic cavity. Should this occur, a full-sized rubber or gum- 
elastic catheter should be introduced through the urettyra and tied in 
the bladder, so as to give free exit to its contents. 

But should the haemorrhage persist, giving rise to pain and spasm 
from the accumulation of clots' in the bladder, no time should be lost in 
reopening the suprapubic wound, and in reinserting a large drainage 
tube for a few days, to relieve the pressure on the walls of the prostatic 
cavity. Hypodermic injections of ergotin and the administration by 
the mouth of calcium chloride should also be employed. 
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PERINEAL PROSTATECTOMY: OPENING A PROSTATIC 

ABSCESS 

Concurrently with the introduction and development of suprapubic 
methods of removing the enlarged prostate numerous procedures have 
been devised for its excision by the perineal route. 

DITTEL’S OPERATION 

The earliest suggestion in this direction came, I believe, from van 
Dittel in the years 1880-90. His operation consisted in removing a 
wedge-shaped portion from the under surface of one or both lobes of the 
enlarged prostate with a view to relieve the pressure on the urethra. 
This was accomplished through an incision extending from the median 
raph6 round the sphincter ani to the tip of the coccyx. The ischio- 
rectal fossa was opened up, and by dissection the rectum was separated 
from the prostate, which was exposed, and a wedge-shaped portion 
removed from one lobe. By extending the dissection in front a little 
beyond the middle line the other lobe could be exposed and similarly 
dealt with. An essential feature was that the bladder and urethra were 
left intact. 

This operation docs not appear to have been performed in many 
instances, and the records of cases were not very encouraging, fistula* 
remaining in some of them owing to the urethra or bladder having been 
opened during the procedure, and imperfect results bein^ obtained 
in others. 


NICOLL’S OPERATION 

Nicoll modified this operation by performing a preliminary suprapubic 
cystotomy. This was done for the purpose of introducing one or two 
fingers into the bladder with a view to pushing the prostatic tumour 
into the perineal wound, thus facilitating its removal, and at the same 
time obviating the opening of the mucous membrane of the bladder or 
urethra. 

Alexander's operation. The procedure adopted by Alexander was 
somewhat similar to that of Nicoll, except that the urethra was opened 
00. a staff and a perineal tube inserted for drainage of the bladder. 
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GOODFELLOW’S OPERATION 

The patient being placed in the lithotomy position jind a staff intro- 
duced, a median incision is made in the perineum from the base of the 
scrotum to the margin of the anus and carried down to the membranous 
urethra, which is entered by a lithotomy knife, and the opening extended 
to the neck of the bladder. The staff is then withdrawn and the finger 
introduced. With the tip of the finger the prostatic lobes are enucleated, 
commencing at the perineal aspect of the gland and working up towards 
the bladder, and removed through the perineal wound. The prostatic 
urethra is necessarily removed with the gland. No drainage tube is 
inserted, the urine being allowed to flow through the wound. Formerly 
Dr. Goodfellow passed a catheter through the wound every second day 
for a week or so to keep up free drainage, but latterly this practice has 
been abandoned, neither irrigation nor the passage of a catheter being 
permitted, and the cases are said to do as well as or even better than 
under the older practice. 

PROUST’S OPERATION 

In igoi perineal prostatectomy received a marked impetus owing to 
the practical and lucid description of the operation given by Proust, of 
Paris, in the October issue of the Presse Medicate, subsequently elaborated 
in his work Prostatectorhie pmne'ale. This operation, with modifica- 
tions by various surgeons, was largely practised on the Continent in the 
years immediately following, and is so still in America, the most enthu- 
siastic exponents being Albarran in France and Young in America. 
During the last three or four years, however, this operation has been 
undergoing a gradual displacement by the writer’s op^ation of supra- 
pubic enucleation, termed in France ‘ prostatectomie transvdsicale ’. 
Perineal prostatectomy has never been at all largely practised in this 
country. 

Proust’s operation is as follows : The bladder having been washed 
out, a staff is introduced. The patient is then placed in the ‘ inverted 
perineal position ’. By means of a metal framework attached to the 
operating table the patient’s legs are held vertically and the thighs 
horizontally. The buttocks are raised on an inclined plane, so that the 
sacrum is almost vertical and the perineum directed upwards towards 
the ceiling of the room. The staff is held by an assistant so as to lift 
the urethra towards the pubic arch and thus avoid its being opened 
during the preliminary dissection of the perineum. 

A concave incision, with its convexity forwards (see Fig. 287), is carried 



Fig. 288. Section of the Recto-urethral Muscles. (Proust,) 
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through the skin and subcutaneous tissues across the perineum to the 
ischium on either side, at a distance of two fingers’ breadth from the anus. 
The external anal sphincter then comes into view behind, and the bulb, 
covered by the bulbo-cavernosus muscles, in front. The median fibro- 
muscular band uniting them (the ano-bulbar raph6) is then divided 
transversely. When the bulb is drawn forwards by forceps the posterior 
margins of the transverse perineal muscles are clearly defined. 



Fig. 289. The Tissues pushed aside by the Forefingers to bring 
THE Prostate into View. {Proust.) 

The bulb being still pulled forwards the posterior lip of the wound 
is drawn backwards, when the recto-urethral muscles, passing from 
behind forwards, come into view, and on either side the anterior margins 
of the levator ani muscle passing up behind the triangular ligament. 
Pushing the levatores ani aside by the fingers, the recto-urethral muscles, 
which draw the rectum forwards, are divided close to the transverse 
ligament (see Fig. 288). 

The rectum then falls, away backwards, and the apex of the prostate 
appears. Introducing the forefingers into the wound the tissues are 
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pushed aside (see Fig. 289) and the smooth posterior aspect of the prostate, 
covered by its sheath, or outer capsule, is brought into view. If the 
various incisions have been properly carried out there will be scarcely any 
bleeding. A broad duck-bill retractor is now introduced in the posterior 
portion of the wound and the rectum is drawn forcibly backwards, when 
the prostate comes more fully into view. 



Fig. 290. Prostate made to protrude in the Wound by means of the 

Depressor. (Proust.) 

The urethra is then opened on the staff at the apex of the prostate. 
Proust lays stress on opening the prostatic rather than the membranous 
urethra. The margins of the mucous membrane are caught by forceps 
or ligatures and drawn aside, and the ‘ depressor ’, or ‘ tractor ’, is intro- 
duced through the wound after the sound has been withdrawn. The 
arms of the depressor are opened and the neck of the bladder fixed by 
them. The instrument is then consigned to an assistant, who by this 
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means pushes down the prostate and makes it protrude in the wound 
(see Fig. 290). Two strong catch-fcrceps are then applied to the sheath, 
one on either side of the urethra, and by means of scissors and a blunt 
dissector the sheath is peeled off the prostate (see Fig. 291 ). 

The internal separation of the prostatic lobes from the urethra is then 
commenced. By enlarging the urethral opening backwards as far as 



Fig. 291. Bisection of the Prostate and opening of the Urethra. (Proust.) 

the neck of the bladder, which, however, should not be incised, the 
prostate is bisected. The forefinger of the left hand is introduced through 
the wound as a guide, and each lobe is in turn separated from the urethra 
by scissors (see Fig. 292), a blunt dissector, and the forefinger of the right 
hand, a sufficient thickness of prostatic tissue being left to support the 
urethra. During the process of ablation of the lobes the tractor is used 
to depress them in turn into the wound, and strong catch-forceps are 
also brought into use to pull them to the surface. 

Pediculated outgrowths of the prostate in the bladder are made to 
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protrude through the urethral wound by hooking them down by the 
finger, when they are tom away or cut off by scissors. Broad-based 
masses are pushed by the finger, introduced into the bladder, into the 
wound on either side, and removed like the lateral lobes, care being 
taken that the mucous membrane of the bladder is left intact. 

The exuberant portions of the urethra, which is, as a rule, greatly 
enlarged and distorted out of shape, are clipped off, sufficient membrane. 



Fig. 292. Dissection of the Prostatic Lobes from the Urethra. {Proust. y 


however, being left to loosely cover a staff introduced through the 
urethra. The margins of the urethra are then brought togctlier by 
several catgut sutures, commencing at the vesical extremity of the 
wound, sufficient room being left in front for the insertion of a drainage 
tube into the bladder on the withdrawal of the staff. A catheter is also 
introduced into the bladder through the penis and fixed in position, 
not for the purpose of carrying off the urine, which flows through the 
perineal tube, but for periodic irrigation of the bladder. 

The levatores ani and adjacent structures are now brought together 
by one or two deep catgut sutures ; strips of gauze for drainage purposes 
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are placed in the perineal wound, and the posterior skin flap is brought 
forward and kept in position by sutures on either side, the central portion, 
through which the gauze strips protrude, being left open. Dressings are 
then applied and held in position by a broad T-bandage, pressure being 
mainly exerted between the coccyx and the anus, sd as to bring the 
rectum in apposition with the bladder and urethra in the deep portions 
of the perineal wound. 

The urine is conducted from the perineal tube to a pail beneath the 
bed by means of rubber tubing. The bladder is irrigated twice daily, 
and the dressings changed every day after the second. The perineal 
tube is removed after a week, but the catheter is left in, being changed 
from time to time as it requires cleansing or renewal, till the perineal 
wound is completely closed, during a period which is estimated at 
from three to five weeks, when the urine is allowed to pass naturally 
through the penis. 

Albarran’s modifloation. Albarran advocates the removal of the 
lobes far morcdUmevi instead of each lobe being removed entire, and 
Proust admits that in some cases, particularly when the prostate is 
friable, this piecemeal ablation of the gland is necessary. 



YOUNG’S OPERATION 

Young follows mainly in the lines laid down by Proust, but introduces 
certain modifications in the procedure, the most important of which are 

these : (i) The preliminary perineal in- 
cision is in the form of an inverted V. 

(2) The membranous urethra is opened 
for the introduction of the ‘ tractor ’, 
and, later on, the insertion of the 
drainage tube, an attempt being made 
to leave the prostatic urethra intact in 
the course of removing the prostate. 

(3) He endeavours to preserve the ejacu- 
latory ducts intact, by leaving behind 
a central wedge of the prostate. For 
this purpose, after exposure of the 
posterior surface of the prostate, ‘an 
incision is then made on each side of 
the median line for almost the entire 
length of the posterior surface of the 
prostate and about 1-5 cm. deep. The 
two lines are divergent, being about 

i‘8 cm. behind and 1*5 cm. apart in front. The bridge of tissue which 



Fio. 293. Young’s Prostatic 
Tractor or Depressor. 
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lies between them contains the ejaculatory ducts, and its preservation 
is of importance if the integrity of these non-obstructive structures is 
to be left uninjured. It is for this purpose that I make the initial 
capsular incisions 1-5 cm. deep on each side, and these define at 
once, and correctly, the width of the ejaculatory bridge, and prevent 
its being tom, as might happen if we depended on blunt dissection’ 
(Young). (4) A double catheter is introduced into the bladder through 
the wound in the membranous urethra, for continuous irrigation, and 
fixed there by a suture. This is removed after tw^ty-four hours, 
and. the urine allowed to flow through the perineal wound till it heals 
by granulation. (5) The lateral cavities are lightly packed with gauze, 
which is removed after twenty-four hours, and no further packing is 
introduced. 


BOTTINI’S OPERATION 

Division of the prostatic bar or outgrowth by means of the galvanic 
cautery was introduced by Bottini of Pavia. An electrode shaped some- 
what like a Mercier’s sound is introduced into the bladder through the 
urethra. The beak is turned round and the instrument is withdrawn 
till it impinges against the obstruction. The current is then turned on 
and the obstructing portion of tissue is burnt through. 

This operation, though still practised in America and Germany, has 
never come into vogue in this country. It is applicable to only a very 
limited proportion of cases, in which the obstruction is confined to 
a median outgrowth, or prostatic bar extending across the floor of the 
orifice of the urethra. It is difficult, with one’s present knowledge of 
the shapes and sizes assumed by the enlarged prostate, to understand 
how this operation can be of any permanent value. It is attended by 
considerable danger, as, being done in the dark, it is impossible to gauge 
accurately the extent of the destraction of tissue due to the cautery. 


THE RESULTS OF PROSTATECTOMY 

I have now completed 600 cases of the operation of total enucleation 
of the prostate for enlargement of that organ, the patients ranging from 
48 to 89 years, with an average age of 68^ years, the prostates varying 
from ^ to i6|- ounces, with an average weight of about ounces. The 
great majority of the patients have been entirely dependent on the 
catheter for periods up to 24 years. Nearly all were in broken health 
and many apparently d3dng before operation. Existence was simply 
unendurable to most of them. Few were free from one or more grave 
•ep. SUR6. Ill N n 
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complications, such as cystitis, stone in the bladder, pyelitis, kidney 
disease, diabetes, heart disease, chronic bronchitis, paralysis, single, 
double, and even treble hernia, and in some few instances there was 
malignant disease of some other organ than the prostate. Such were 
the unfavourable circumstances under which the operation was under- 
taken. 

In connexion with these 600 operations there were 37 deaths in 
periods varying from 6 hours to 37 days after operation, or a mortality 
of 615%. The mortality has been steadily decreasing from 10% in the 
first 100 cases to 4% in the last. 

The causes of death were : uraemic symptoms due to chronic kidney 
disease, 16 ; heart failure, 6 ; septicaemia, 2 ; shock, 3 ; exhaustion 
(kidneys were extremely diseased), i ; mania (hereditary in i), 2 ; malig- 
nant disease of liver, 2 ; heat stroke, i ; pneumonia, i ; acute bron- 
chitis, I ; pulmonary embolism, i ; and cerebral haemorrhage with 
paralysis, i. 

Though all these deaths are accepted in connexion with the operation, 
in not more than one-half the number can the fatal result be attributed 
thereto, the remaining deaths being due to diseases incident to old aige 
and unconnected with the operation. 

In 108 cases vesical calculi were removed at the same time, but all 
the deaths in these cases aire accepted in connexion with the prostatec- 
tomy operation, none being put down to the suprapubic lithotomy 
involved. 

The mortality from jperineal prostatectomy is constantly stated to 
be less than that from suprapubic enucleation of thq gland. This may 
have been the case in the early history of the operations, say from 1900-5 ; 
but I do not think that this has been the case in recent years, when 
the latter operation has been performed on the lines laid down in my 
writings. ^ 

No real comparison can, however, be instituted between the mortalities 
attending the two operations, for the simple reason that, as the records 
of cases show, the types of patients dealt with are not similar, — the ages 
being more advanced (I have operated upon 47 octogenarians between 
80 and 89 years, and 9 aged 79 years), the prostates much larger, and, 
as a rule, the general conditions of the patients more unsatisfactory in 
cases submitted to suprapubic enucleation than in those operated upon 
by perineal prostatectomy. 

The success attending suprapubic enucleation means an absolute 
cure, the patient regaining the power of retaining and passing urine 
naturally without the aid of a catheter as well as he ever did. There 
is no relapse of the symptoms, no contraction at the seat of operation 
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leading to stricture, and no fistula remains. Further, there is no diminu- 
tion in the sexual power. 

Can perineal prostatectomy be said to be followed by similar good 
results ? Thougji I have no personal experience of this operation on 
modern lines, my observations on patients operated upon by others, the 
printed records of cases, and conversations I have had with many Con- 
tinental and American surgeons lead me to answer emphatically in the 
negative. The success attending perineal prostatectomy in a large pro- 
portion of the cases is not a cure at all, but at most an amelioration of 
the pre-existing conditions, and frequently not even that. Perineal 
prostatectomy is frequently followed by recto-vcsical, recto-perineal, and 
uro-perineal fistula ; incontinence of urine, temporary as a rule, but 
sometimes permanent ; frequency of micturition, due to residual urine ; 
stricture requiring the frequent introduction of sounds ; and complete 
loss of sexual power — a very grave drawback when dealing with men 
sometimes scarcely beyond the prime of life. 

Perineal prostatectomy is, indeed, not a complete prostatectomy at 
all ; and one of the gravest dangers of leaving a portion of the gland 
behind (designedly in Young’s operation) is the liability of adenomatously 
enlarged prostates to degenerate into cancer as life advances, a liability 
which such an able surgeon and keen observer as Pouchet of Amiens 
puts down at io%. 

EVACUATION OF A PROSTATIC ABSCESS 

A prostatic abscess should be opened at the earliest moment after 
its presence has been delinitely diagnosed, for it may rapidly increase 
in size, destroying one or both lobes of the organ, and burst into tlie 
urethra, the rectum, or tlie ischio-rectal fossa. 

Operation. The perineum having been shaved and purified, the 
patient is ansesthetized and placed in the lithotomy position. The fore- 
finger of the left hand is introduced into the rectum, its palmar surface 
being directed forwards and its tip resting on the prostate at the point 
where fluctuation is most distinct. The point of a long stout scalpel 
is then introduced in the median raphe of the perineum i inch in front 
of the anus, and pushed onwards in the direction of the tip of the finger 
placed in the rectum, and then, as it is withdrawn, the external incision 
is enlarged. Sinus forceps are then passed through the wound as far as 
the abscess and the jaws opened. When pus begins to flow, the forceps 
being withdrawn, the forefinger of the left hand, previously purified, is 
passed through the wound, the opening into the abscess is enlarged, 
and all septa are broken down. A stout drainagti tube is then introduced 
•• N n 2 
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into the depth of the abscess cavity, which is thoroughly irrigated with 
an antiseptic lotion. The tube is fixed in position by a suture in the 
perineal skin. 

Sometimes there is rather profuse bleeding, requiring the cavity to 
be packed with iodoform gauze round the drainage tube, which in these 
circumstances should be made of gum-elastic tissue. * 

If the urethra be opened during the manipulations, it is advisable 
to pass a perineal drainage tube into the bladder and allow the urine 
to flow clear of the wound for a few days. The urinary fistula thus 
formed will soon close as granulation of the wound proceeds. 
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URETHROSCOPY : OPERATIONS UPON THE URETHRAL 
MUCOUS MEMBRANE: REMOVAL OF URETHRAL CALCULI 

URETHROSCOPY 

In the instruments at present in use, electric light is the invariable 
luminant, and it is used in one of two methods — either directly, the lamp 
being placed at the inner end of the urethral tube, or reflected from a 
lantern fixed to the outer end of the tube. The former variety gives 
a very bright illumination, but is open to the objections that the lamp 
tends to become overheated during a prolonged examination, and may 
scorch the urethral 
mucous membrane, 
that application of 
fluids to the mucous 
membrane can only 
be made after with- 
drawing the lamp, 
and that the lamps 
are very small and 
sensitive, and arc 
quickly destroyed 

by variations in the electric current and require frequent renewal. 

The various modifications of the Leiter principle of a lixed lantern 
from which light is reflected along the urethral tube are more serviceable, 
and if well made and carefully regulated give an equally good illumination. 

To this form of urethroscope the air-distension apparatus originally 
introduced by von Antal is fitted. The modification by Dr. W. Wyndham 
Powell is a useful instrument (see Fig. 294). 

There is a square lantern-box in which a powerful electric lamp is set 
obliquely. Immediately above tlie light is a movable lens which con- 
centrates the rays upon a small reflecting mirror at the upper end of the 
box. This mirror directs the light into the nozzle which fits into the 
upper end of the urethral tube. The nozzle is closed at its upper end by 
a glass window which springs open on releasing a small catch. A tube 
,prpvided with a stop-cock enters the nozzle laterally, and is connected 



Fig. 294. Wyndham Powell’s Urethroscope. 
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with a rubber bulb which supplies the air-pressure. The rubber bulb 
should be the size of a melon, in order to give air-distension during a pro- 
longed examination. A segment is cut from the circumference of the 
reflecting mirror, so that the operator’s gaze, directed oven the edge which 
corresponds to the cord of the segment, falls closely parallel with the ra3rs 
of light which project into the urethral tube. Another handy form of 
urethroscope is made by Schall (see Fig. 295). 

The urethral specula are five inches in length, and of different calibre 

(see Fig. 296). Nos. 
23 to 26 Charridre are 
useful sizes. The dis- 
tal end of the tube 
may be cut obliquely 
or transversely, the 
former giving a slight- 
ly larger field. An 
obturator fills the 
lumen of the tube 
during the insertion into the urethra, and is removed when the required 
depth is reached. The distal end of the tube must be smoothly rounded, 
that it may not lacerate the delicate mucous membrane of the urethra. 



Fig. 295. Schall’s Urethroscope. 



Fig. 296. Urethral Speculum. Fig. 297. Smith’s Urethral 

Speculum. 


The obturator must fit accurately, and there should be no abrupt shoulder 
at its junction with the tube. 

An inverted cup may be provided at the prominent end of the tube, 
and receives the glans penis. It is supposed to prevent the escape of air 
when the urethra is inflated, but it is unnecessary. The tubes may, for 
convenience of noting the position of diseased portions of the urethra, be 
marked in half-inches. It is convenient to have one or two short tubes 
(2 to inches long) for examination of the outer portion of the penile 
urethra. A wire speculum (Smith’s) (see Fig. 297) or the slightly more 
elaborate speculum of Watson may be used with reflected light for 
examination of the first inch or so of the urethra. For examination 
of the prostatic urethra a^longer tube ( 61 - inches) with a beak (x inch) 
set at an angle to the shaft should be used (see Fig. 298). An op^ 
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window is situated at the convexity of the junction of beak and shaft. 
The lumen is filled by an obturator during introduction. When the tube 
is in position it displa}^ the verumontanum and surrounding parts of 
the floor of the prostatic urethra. 

The urethroscope is used in the following manner : The canula and 
metal obturator are boiled before use. The instrument is lubricated with 
sterile olive oil. The patient is recumbent on a high couch with the 
surgeon standing on his right side, or he may occupy an examination 
chair with the legs well flexed, and the surgeon sits between the widely 
separated knees. The penis is grasped with the left hand so that the 
second and third fingers lie behind the corona glandis, leaving the first 
finger and thumb free to manipulate the meatus and to support the tube 
and urethroscope after it 
is introduced. The penis 
is held erect and the tube 
gently introduced. Dur- 
ing the introduction any 
points of special tender- Fig. 298. Speculum for the Prostatic Urethra. 
ness are noted, and if The obturator is shown below the tube, 
the instrument hitches it 

should not be forced onwards, but the examination commenced from this 
spot. Not infrequently the passage of the instrument is interrupted at 
the peno-scrotal angle, but by bringing the tube nearer the long axis of 
the body it glides onwards. 

It should pass on without actual obstruction to the hilt. The thumb 
and forefinger of the left hand grasp the flange of the canula, the obturator 
is withdrawn, and a urethral sponge on a holder gently run down the 
tube to mop up the lubricating fluid. This is withdrawn and the urethro- 
scope fitted on to the tube. The rubber balloon heis previously been 
inflated and the stop-cock and glass window closed. 

The light is switched on and the urethral mucous membrane examined. 
The weight of the instrument should be supported by the thumb and 
first finger of the left hand, which grasp the proximal end of the canula, 
and the hand is steadied by the fourth finger resting on the pubes. 

The mucous membrane of the urethra is pale pink, var3dng in depth of 
colour from that of the conjunctiva to that of the inner surface of the lip. 
It shows fine longitudinal striation due to the direction of the blood-vessels. 
The bulbous urethra is closed at its inner end by the membranous urethra 
tightly grasped by the compressor urethrae ; examined with the urethro- 
scope, there is a central dimple with radiating folds (from 2-8 in number, 
usually 5 or 6), each fold showing a longitudinal striation. If a little 
air is admitted by turning the stopcock the Opening will recede, and it 
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will be seen that the aperture lies on the roof of the bulbous urethra, 
the floor rising up to meet it. A little more air-pressure will raise the 
upper or anterior margin of the opening into a sharp ledge which is in the 
form of an arch, and an over-pressure of air will result in the orifice gaping 
and then contracting as the deep urethra swallows a gulp of air. Gradu- 
ally withdrawing the tube, the roof and floor should be carefully examined. 
A median white ridge may sometimes be seen on the floor of the first inch or 
so of the bulbous urethra. This indicates the line of the ducts of Cowper’s 
glands, but it is seldom that the openings of these ducts can be seen. Very 
rarely, inflation of the urethra will open up the orifice of one of these ducts, 
so that it resembles a pocket or diverticulum. 

Withdrawing the tube still further, the openings of the lacunae on the 
roof begin to appear. These are seen with or without the aid of inflation. 
They show fine red points about the size of a pin’s head or less. They 
are frequently round or oval, but may also appear in the headthy state 
ais fine slits. They become more numerous towards the anterior part of 
the roof of the carnal. At the peno-scrotad junction a thick trainsverse 
fold appears on the floor which is due to the duplication of the urethra at 
this point, where it is slung up by the suspensory hgament of the penis. 
This should not be mistaken for a stricture. It disappears on bringing 
the penile urethra into the axis of the bulbous urethra and stretching 
the penis. The urethral wadi falls over the end of the urethoscope tube, 
and a slight dimple is seen in the middle, from which folds radiate out- 
wairds. Under air-distension the urethra is converted into a long tunnel, 
aind the tube must be turned up or down or lateradly to inspect the walls. 
High aiir-pressure leads to a stretching out of the roof of the urethra 
into shallow depressions with intermediate ridges which form arches when 
viewed from the front. These fibrous rings are sometimes mistaken for 
strictures. 

At the junction of the fossa navicularis and the penile urethra two 
lateral folds axe frequently seen, and on the roof at this point the opening 
of the lacima magna, with a well-marked transverse fold below it, is 
usually noted. 

Examination of the prostatic urethra with the prostatoscope should 
be reserved for cases where other methods of diagnosis have failed. Ten 
or fifteen minims of a 2 % solution of cocaine are dropped into the anterior 
urethra by means of a rubber-topped pipette, and the fluid is massaged 
back into the prostatic portion. Or the cocaine may be instilled by 
means of a Guyon’s S 3 rringe into the deep urethra and a drop or two 
expressed from the S3nringe as it is withdrawn through the membranous 
portion. 

The patient is recumb^t on a high couch with the surgeon standip^; 
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on his right side. The elbowed canula is boiled, and, with the obturator in 
position, is well oiled and introduced into the urethra. When the beak 
engages in the membranous urethra the instrument is fully depressed 
and pushed onanto the prostatic portion. Either at this time dr before 
the introduction of the prostatoscope, the pelvis of the patient is raised 
on a sand-pillow. The obturator is now, withdrawn, and the excessive 
mpisture removed by a swab. The lantern is attached, and the light 
switched on. No air-distension is used in the prostatic urethra, so that 
the bellows are dispensed with, and the urethroscope window is open. 
The verumontanum lies in the held, and the opening of the sinus pocularis 
can be recognized as a dimple at its summit. At the sides of the veru- 
montanum the prostatic sinuses are seen. A puffy swelling and redness 
of the lips of the sinus pocularis denotes inflammation in that pocket. 
Small polypi may be observed in the neighbourhood of the verumontanum 
in some old-standing cases of gleet. 

Before withdrawing the prostatoscope the obturator should be replaced, 
lest the edge of the window lacerate the inframontanal ridge in its outward 
passage. 

OPERATIONS UPON THE URETHRAL MUCOUS MEMBRANE 

Open inflamed lacunae are a source of continual or recurrent gleet. 
A single lacuna or many may be inflamed. The outlet of the lacuna is 
sometimes obstructed so that the discharge is retained. 

Cauterization of inflamed lacunae. An efiicient method is 
to tip a flne stiff wire with nitrate of silver by heating it to a white 
heat and then drawing it across a stick of solid nitrate of silver, and 
allowing the melted nitrate to run to the end of the wire and solidify 
there in a flne bead. A large urethroscope tube is passed down to the 
offending lacuna, and the mucous membrane dried with a pledget of 
cotton-wool on a holder. A brilliant light is necessary, and the end of 
the canula is steadied over the required spot. The light of the urethro- 
scope is switched on, and the glass window opened. The flne wire is now 
passed along the tube down to the orifice of the lacuna, into which it is 
passed and then withdrawn. A pledget of cotton-wool soaked in salt 
solution may now be applied to limit the action of the silver nitrate. 
Several sittings may be required where a number of lacunae are affected. 

Other mUhods may also be employed. The inflamed lacuna may be 
touched with a very flne electro-cautery, or electrol5reis may be used. A 
flne platinum wire is introduced into the orifice of the lacuna and con- 
nected with the negative pole of a battery. The positive pad terminal 
placed upon the thigh. The current is switcfied on, and in a few seconds 
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the whitening of the mucous membrane shows that electrolysis is 
complete. 

Incision of inflamed lacunae. Another method is to pass 
a very fine probe-pointed knife (Weber’s knife, see Fig’. 299) into the 
lacuna and slit it up. A cotton-wool swab damp with nitrate of silver 
solution (20 grains to the ounce) is then applied, and easily controls any 
oozing which might conceal other lacuna: which are to be treated in the 
same way. 

In carrying out these delicate manipulations it is dilficult to fix the lax 
urethral mucous membrane and to expose thoroughly the opening of the 



Fig. 299. 


Weber’s Urethral Knife. 
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Fig. 300. Wyndham Powell’s Operation Urethroscope. 


lacuna:, since the urethra must be deflated by opening the window in order 
to introduce the probe or knife. This difficulty has been overcome by the 
introduction of an ingenious instrument by Mr. W3mdham Powell, by means 
of which it is possible to operate in the air-distended urethra under the 
guidance of the eye. Mr. Powell has given me the following description 
of his apparatus (sec Fig. 300) : It consists of a tube of thin rubber 
I J inches in length and diameter, and secured at each end by a metal disk, 
one disk having in its centre a mount to plug into the urethral canula, 
and the other a mount to receive the nozzle of the urethroscope. This 
concertina-like apparatus, which is interposed between the urethroscope 
and the canula, allows all the necessary movements for intra-urethral 
instrumentation, while preventing the escape of air. The movements in 
the longitudinal direction are quite free, except that on collapsing the 
instrument to project the intra-urethral probe the internal air-pressure has 
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to be overcome. The other movements are restricted by two side pins 
Which keep the urethroscope more or less in alinement with the canula, 
from which it is separated by the pneumatic mount. Inside the nozzle of 
the urethroscopy is fixed a fine screw, and into this is screwed the instru- 
ment (probe, knife, &c.) selected for use. The urethroscope thus forms 
the handle of the intra-urethral knife, probe, or curette. 

The intra-urethral instrument, when screwed into position just before 
use, must not project beyond the distal end of the canula, or the urethra 
may be injured before inflation. 

Removal of warts and polypi. Papillomata are met with 
in the anterior urethra in some cases of persistent gleet. Tlierc may be 
a few small warts, 
or the whole length 
of the penile urethra 

may be carpeted ^ 

with them. They 
are easily detached 
from the mucous 

membrane, and may Pig, 301. Alligator Urethral Forceps. 

be removed by seiz- 
ing them with alligator forceps. The urethroscope tube is passed along 
the urethra to the deepest of the warts, which is grasped with the forceps 
and pulled off the mucous membrane with a sharp tug. The tube should 
be placed so that the wart lies against the edge of the orifice, and the 
forceps are guided along the side. Oozing of blood quickly obscures the 
view, and is controlled by the pressure of a pledget of cotton-wool damp 
with silver nitrate solution (10 grains to the ounce) or suprarenal extract. 
The tube is gradually withdrawn, removing other warts in the same 
manner. Usually several sittings are necessary. 

The warts are sometimes so lightly attached to the mucous membrane 
that they are shorn from its surface by the passage of a large tube. I 
had a segment taken out of one part of the circumference of a urethro- 
scopic tube and the edge of the recess sharpened. A single wart may be 
manoeuvred into this recess and mown down by a sudden push of the 
tube. Ebermann uses a urethroscope tube, the end of which is closed. 
An oval eye is provided at one side. The wart is manoeuvred into this 
eye, and then a second tube with an open sharp end is passed along inside 
the first and the wart cut off. 

Small pedunculated polypi in the neighbourhood of the verumontanum 
are removed by alligator forceps (see Fig. 301) passed along a prostato- 
scope tube and a pledget of wool soaked in silver nitrate solution applied 
to the base. • 
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REMOVAL OF CALCULI FROM THE URETHRA 

FROM THE ANTERIOR URETHRA 

f 

The calcAilus almost invariably lies behind a stricture and a perineal 
fistula is frequently present also. There may be one or several calculi 
and they may extend into the prostatic urethra. 

Operation. The perineum is prepared and a staff passed into 
the urethra. Where a large calculus is present the staff will not pass 



Fig. 302. Calculi forming a Complete Cast of the Ureter from the 
Vesical Opening to the Penile Urethra. On the right is a cast of the dilated 
prostatic urethra separated by a constriction corresponding to the membranous 
urethra from the dilated bulbous urethra. There was a large perineal fistula at the 
under surface of the facet between the two calculi. (Author's case,) 


into the bladder, and if a narrow stricture be present the attempt need 
not be made. 

The patient is placed in the lithotomy position and an incision is made 
in the middle line over the calculus, which can be felt from the surface. 
If a fistula be present, this is dissected down to the urethra in the manner 
described on p. 597 and the urethra opened. Where the fistula is large 
and direct, the urethra is opened up from this point forwards. The 
calculus is now grasped in small lithotomy forceps and can be rerpoved 
without difficulty if it be loose and of moderate size. Sometimes, however, 
it is adherent to the urethral wall and the mucous membrane must be 
peeled off it. Where several calculi of large size are present the extraction 
of one will facilitate the removal of the rest. If the calculus projects 
into the prostatic urethra, a constriction will be found at the membranous 
urethra and adds to the difficulty of removing the calculus (see Fig. 302). 
A curved sharp-pointed bistoury should be passed along the calculus 
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REMOVAL OF URETHRAL CALCULI 

and the membranous urethra incised at the point of constriction. The 
gloved forefinger of the left hand is then introduced into the rectum 
and helps to push out the prostatic portion of the calculus. 

The calculi having been removed, a probe director is passed from 
behind forwards^ through the stricture behind which they lay and the 
stricture freely cut upon this. A large steel sound is now passed from 
the external meatus to ascertain if any narrow part still remains uncut. 
If it be arrested in front of the external opening in the urethra a urethro- 
tome guide is passed and the constriction severed. 

The question of immediate repair of the perineum must now be con- 
sidered. If the urine be foul and cystitis present, it will be better to tie 
a large rubber tube in the perineal wound and by this means drain the 
bladder for some days. After tins a catheter should be tied in the 
urethra and the perineal wound encouraged to heal. If a defect or 
fistula remains, one of the operations described under the section dealing 
with these must be performed at a later date. 

If the tissues be healthy and the urine not foul, the wound should 
be closed at the time of the operation by a plastic operation. 

FROM THE PROSTATIC URETHRA 

Operation. A grooved staff is passed into the urethra, and if it 
does not pass the calculus in the prostatic portion it will enter far enough 
to act as a guide for the first 
part of the operation. The 
patient is placed in the litho- 
tomy position arid the mem- 
branous urethra freely opened 
by a median perineal incision. 

The right forefinger is intro- 
duced alongside the calculus, 
which is then loosened from 
its surroundings. This is 
often a matter of some diffi- 
culty, but eventually the finger 
can be swept round the cal- 
culus and a pair of lithotomy forceps fitted upon it and the mass extracted 
by gradually peeling the soft tissues off it (see Fig. 303). 

After the removal of the stone the large dilated prostatic urethra 
should be flushed with a copious stream of biniodide of mercury (i in 15,000) 
to remove any small fragments. The right forefinger is now pushed 
through the vesical sphincter and the bladder explored with this and 
with a sound for calculi. Sometimes the calculus lies in a pocket com- 




Fig. 303. Urethral Calculi. Large 
calculus removed from prostatic urethra and 
smaller calculus from the bulbous urethra. 
(Author's case,) 
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municating with the prostatic urethra by a small openifig through which 




it projects. The opening must 
be dilated with the finger and 
the calculus shelled out. Care 
should be ta!cen to open the 
pocket freely into the prostatic 
urethra after the calculus has 
been removed. 

Results. Urethral cal- 




cuh frequently recur if the 
precautions given above are 
not attended to, and sometimes 




in spite of them. A patient aged 
twenty-nine years, on whom 
the writer operated for pro- 
stato-urethral calculus and 


Fig. 304. Recurrent Urethral Calculi. 
Front (above) and side (below) view of two 
exactly similar calculi removed from a pro- 
stato-urethral pouch at an interval of twenty 
months. {Author's case.) 


vesical calculus, had undergone 
sixteen previous operations for 
stone in the prostate and blad- 
der. The writer removed a 
prostato-urethral calculus, the 


exact counterpart of one which he had removed from the patient twenty 
months before (see Fig. 304). 


CHAPTER XVIII 

OPERATIONS FOR INJURIES TO THE URETHRA 

EXTERNAL URETHROTOMY AND SUTURE OF THE 
URETHRA IN WOUNDS OF THE PENILE URETHRA 

Operation. A bougie is introduced along the urethra and the penis 
is steadied by an assistant. The skin wound should be extended longi* 
tudinally, the' sheath of the corpus spongiosum exposed and incised, 
and the wall of the urethra defined in front and l^hind the wound. 
The edges of the urethral wound are trimmed and brought together 
by fine catgut sutures, so that the closed wound is transverse. The 
stitches do not pierce the mucous membrane. The sheath of the corpus 
spongiosum is brought together by a second row of catgut sutures and 
the skin united by interrupted silkworm-gut sutures, forming a longi- 
tudinal wound. 

After«treatinent. A catheter is retained in the bladder for forty- 
eight hours and then removed, and a soft rubber catheter passed very 
carefully three times daily for four or five days, after which time the 
patient is allowed to pass urine himself. After the operation the rectum 
is emptied by enema and a suppository containing lupulin (gr. iv), 
camphor monobromide (gr. iv), and extract of belladonna (gr. J-), intro- 
duced each night to prevent the occurrence of erections, which are 
sometimes troublesome. 

When the urethra is complMy severed and the corpora cavernosa 
remain intact, inunediate suture should be carried out on similar lines. 

EXTERNAL URETHROTOMY IN RUPTURE OF THE 
BULBOUS OR MEMBRANOUS URETHRA 

Operation. A metal catheter (No. lo) is well oiled and passed 
gently along the urethra, keeping to the roof of the canal. If the catheter 
passes the point of rupture and enters the bladder, the urine is drawn 
off and the instrument kept in position and the patient is prepared for 
operation. If the catheter does not pass into the bladder, it should 
be left in the urethra, so that the penile end of the urethra can be 
identified. 

The patient is placed in the lithotomy position. The perineum is 

t>k SURO. Ill O O 
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shaved and cleansed. An incision is made into the haematoma. If, 
on attempting to pass the catheter, the rupture be found to lie deeply 
in the position of the membranous urethra, a curved, transverse, pre- 
rectal incision with the convexity forward will give the best exposure ; 
but where the rupture lies in the bulbous urethra, and this is the usual 
position, a median incision is preferable. The fascia of Colles is incised 
and picked up in forceps on each side and held apart. As this layer 
is incised, a jet of dark blood which has been pent up usually escapes. 
The perineal muscles are bruised and infiltrated with blood, and a good 
head-light is necessary for the further steps of the operation. Any 
bleeding point is secured and a search for the ends of the urethra com- 
menced. The clots of blood and shreds of lacerated tissue are removed. 
A stream of hot lotion from an irrigator is useful for this purpose and 
serves also to control oozing. 

If the urethra has not been completely severed, a band of mucous mem- 
brane will remain in the position of the roof of the canal. A catheter 
passed through the penile urethra may be guided along this shred into 
the membranous urethra and thence into the bladder. There will then 
be no difficulty in finding the torn edges of the urethra. These are 
picked up in fine forceps, and the frayed margins are trimmed and united 
as accurately as possible with catgut sutures. 

The metal catheter is replaced by a rubber or gum-elastic instru- 
ment, which is secured in position. 

If the urethra has been completely severed, the penile end of the canal 
will be found upon the instrument which was passed from the external 
meatus. A silk suture is passed through the wall of the canal for future 
identification and search is now commenced for the vesical end of the 
urethra. This may be found as a loose shred of tissue, or it may resemble 
the twisted end of a large blood-vessel. Sometimes the urethra is found 
by the persistent bleeding of a small vessel in its wall. Every depression 
should be carefully probed under a strong light. Should a careful search 
fail to reveal the stump of the urethra the gloved forefinger of the left 
hand may be introduced into the rectum, and when placed at the apex 
of the prostate will indicate the exact position of the membranous 
urethra ; by probing at this spot the opening may be found. Lastly, 
pressure above the pubes by an assistant will cause some urine to trickle 
from the over-distended bladder and betray the position of the vesical 
stump of the urethra. 

If the search be successful, the urethra is picked up in fine forceps 
and approximated to the penile stump. A gum-elastic catheter is passed 
along the penile urethra and projects into the wound. It is now mani- 
pulated into the vesicaL stump of the urethra and pushed on into the 
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bladder, without, however, allowing more than a few drops of urine to 
escape. The torn ends of the urethra are now drawn together and 
united with catgut sutures. 

The cavity ^ lightly packed with strips of iodoform gauze and 
a drainage tube introduced down to the urethra. The perineal muscles 
and the skin are brought together, leaving ample room for the tube 
and gauze. The gum-elastic catheter in the urethra is fixed in position 
by tying a piece of silk or narrow tape round it and bringing the ends 
along the sides of the penis, and fixing them there by a strip of adhesive 
plaster longitudinally placed on each side. 

Suprapubic drainage of the bladder should now be established. If 
the bladder be not already distended with urine, 12 or 14 ounces of warm 
boric lotion are introduced through the catheter by means of a syringe. 
The steps of the operation will be found on p. 430. 

A ^inch diameter rubber drainage tube is introduced into the 
suprapubic opening and the urine is drained away by an apparatus. 
The suprapubic drainage is continued for a fortnight. The catheter is 
retained for four days and then removed, and the perineal drain is 
replaced by a strip of gauze at the same time. 

Should the search for the vesical end of the urethra prove fruitless, 
a suprapubic cystotomy should be performed and a bougie inserted 
into the vesical end of the prostatic urethra and made to project in the 
perineal wound. The vesical stump of the urethra is easily found and 
a catheter guided from the penile portion into this and passed into the 
bladder. The operation is now completed as before. 

Should the urethral wall be so extensively destroyed that the ends 
of the tube cannot be approximated, they should be stitched to the 
soft tissues or skin of the perineum, so that at a later date, when 
a plastic operation is performed to close the fistula, the ends of the 
urethra may be easily identified. 

After the healing of an injury to the urethra, whether slight or severe, 
instruments should be passed in order to make certain that contraction 
of the urethral scar has not taken place, and if a narrowing of the 
canal is found the regular passage of instruments should be arranged 
or excision of the structure may be performed. If there be no sign of 
stricture the patient should return for examination at intervals. 

Some discussion of the following points is necessary : — 

I. The perineal incision and search for the urethra. When the rupture 
of the urethra is far back, and especially if it be in the membranous 
urethra, a transverse prerectal incision will give a better exposure. It 
has been advocated by Bazy, Legueu, Riche, and Roux.^ 

^ Annates des maladies des organes genito-urinairesy 1904, vol. xxii, p. 187. 

•* 002 
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2. Suture of the urethra. Suture of the lu'ethra frequently fails to 
bring about immediate union of the tom ends of the urethra and some 
surgeons are opposed to the use of sutures. Rutherfurd,^ with con- 
siderable experience in the treatment of ruptured uretjira, opposed the 
use of sutures on the ground that they were an ‘ unnecessary complica- 
tion of the healing 

The use of silk or other suture material, which is not readily absorbed 
and may act as an irritant, is no doubt objectionable, but fine catgut 
does not possess these disadvantages, and the use of some means of 
approximation of the torn ends of the urethra has such obvious advan- 
tages that the writer strongly recommends it. 

3. The bladder drainage. Some authorities advise suprapubic puncture 
of the bladder for the initial retention of urine, followed by repeated 
aspiration of the bladder several times in the twenty-four hours for 
several days to prevent the urine passing along the urethra and soiling 
the wound. Neither this procedure nor the voluntary efforts of the 
patient to retain the urine can, however, be relied upon. The passage 
of some urine along the urethra is almost certain to take place and 
extravasation of urine or perineal abscess is the result. 

The method of suprapubic drainage and immediate suture of the 
urethra was recommended by Gilbert Barling* in 1891. Rutherfurd® 
independently developed a somewhat similar procedure in 1898. He 
tied a soft rubber catheter in the urethra and drained the bladder by 
suprapubic cystotomy. The urethra was left unsutured. 

Mortality, (a) Uncomplicated rupture of the urethra. 

Kaufmann * collected from the literature 205 cases of injury to the 
urethra, 29 of which died, a mortality of 14-15%. The complication 
of urinary infiltration seriously affected the mortality figures and pro- 
duced a death-rate of almost 36% in the cases in which it occurred. 
Treatment by retained catheter produced a mortality of 18-17%. When 
it is remembered that the latter were the cases in which the damage 
was least extensive this mortality is very high. 

In 91 cases where perineal section was made within the first two days 
after the injury 8 died, a mortality of 8-79%. Of 24 cases in which 
perineal section was made after several days (eight to ten days) 8 died, 
a mortality of 20%. 

(b) Rupture of the urethra with fracture of the pelvis. 

Of 48 cases in the Kaufmann collection 20 died (40%). Oberst® 

‘ Lancet, September lo, 1904. 

* Birmingham Medical Review, 1891, vol. ii, p. 321. 

® Glasgow Hospital Reports, 1898, vol. i. * Loc, cit. 

* Volkmann*s Shmmlung, Klinische Vortrdge, No. 210. 
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found that in 16 cases submitted to perineal incision 4 died (25 %), in 
12 cases where a catheter was retained 5 died (42%), and in 8 cases 
where suprapubic puncture was practised 3 died (37%). 

Martens^ collected 17 cases of ruptured urethra, in 4 of which there 
was also fractured pelvis. One patient died, a mortaUty of 5-7%. 
AH these cases were submitted to perineal section and immediate suture 
of the urethra. 

(c) Gunshot wounds of the urethra. 

In 119 cases Kaufmann found a mortahty of 22 %. In the 26 fatal 
cases death was due to haemorrhage in 3, extravasation of urine in 8, 
septic inflammation and pyaemia in 14, and scurvy in i. 

Functional results. In the American War of the Rebellion* 
the after-result of 74 cases that survived gunshot wounds of the urethra 
was as follows : complete healing 10, stricture 26, fistula 38. 

The formation of a stricture after rupture of the urethra was an 
almost invariable result in the cases recorded by the older writers. 
This result was apparently due to sloughing and septic inflammation. 

Where primary union or rapid healing of the urethra is obtained, 
the canal either remains uncontracted or the stricture which forms is 
a simple narrow ring, readily amenable to treatment, instead of a tortuous 
cartilaginous stricture. 

In 7 cases operated on by Rutherfurd,® the urethra was free from 
stricture in 5 at periods of sixteen months, seventeen months, three years, 
three years, and six years respectively after the injury. Two cases deve- 
loped stricture, which was resected, and no recurrence of the stricture 
had taken place eighteen months and seven years respectively after the 
injury. 

Cabot* records 5 cases of rupture of the urethra treated by imme- 
diate suture. No stricture was present from three to five years after the 
injury in these cases. 

* Dte Verletzungen und Verengerungen der Harnrdhre, Berlin, 1902. 

* The Medical and Surgical History of the War of the Rebellion, Washington, 1877, 
vol. ii. Part II, p. 350. 

’ Loc. cit. 

* Boston Medical and Surgical Journal, July 16, 1896, p. 57. 



CHAPTER XIX 

OPERATIONS FOR STRICTURE OF THE URETHRA 

The majority of cases of stricture are cured or relieved by the passage 
of instruments, but in a certain number of cases a cutting operation 
becomes necessary. 

The recorded opinions of different surgeons vary widely in regard 
to the necessity for operative interference in uncomplicated stricture 
of the urethra. While some surgeons, such as Albarran,^ Goldberg,*-* 
and Heresco,® look upon the operation as one which should be practised, 
in the great majority of cases, as a preparation or as an aid to the passage 
of sounds, others — Burckhardt^ among the number — look upon the 
incision of a stricture as an operation which is seldom necessary. In 
Burckhardt’s experience 89*8'% of all stricture cases are cured by simple 
dilatation. 

Indications. The indications for a cutting operation for stricture 
are many and varied. 

A. Gradual dilatation may have been tried and proved inadequate 
or unsuitable. 

(1) In cases of hard cartilaginous stricture dilatation may be carried 
up to a certain size and no further progress be made. Urethrotomy is 
performed and the passage of instruments resumed. 

(2) A stricture may be readily dilated, but very quickly relapses to 

its former size (resilient stricture). ^ 

(3) With careful antiseptic precautions and with the most gentle 
manipulation, rigors may follow each passage of an instrument. 

(4) A few strictures bleed at the slightest touch of a bougie. These 
cases are few, and are not to be confounded with the more frequent haemor- 
rhages which result from lack of skill or want of care on the part of the 
operator. 

(5) Repeated attacks of epididymitis sometimes interrupt the progress 
of intermittent dilatation, and, if the stricture be freely cut, relief from 
these may be obtained. 

^ Comptes Rendus XI IV Congris Internat, de M^d,^ 1900. 

■ Deutsche Zeitschr. /. Chir., vol. Ivii, Nos. 5 and 6. 

• Comptes Rendus XI IV Congris Internat, de Med., 1900. 

• Frisch und Zuckerkandl, Handb. d. Urologie, 1906, vol. iii. 
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(6) When recurrent attacks of retention of urine follow the passage 
of instruments in a stricture of moderately large calibre. 

(7) Peri-urethral abscess and extravasation of urine may complicate 
stricture during the course of intermittent dilatation and necessitate 
immediate operation. 

B. The case may be considered unsuitable for gradual dilatation. 

(1) The stricture may be impassable to the finest bougie. In ex- 
perienced hands these cases are very few in number ; but a cutting 
operation is equally indicated when the stricture on several successive 
visits will only admit a fine bougie after much difficulty. 

(2) In cases of urethral stone, peri-urethral abscess, extravasation of 
urine, and urethral fistula, operative interference is necessary. 

(3) The stricture may be a complication of some disease of the prostate 
or bladder, such as enlargement of the prostate, stone, tuberculosis, or 
new growths, and incision of the stricture is the most rapid preparation 
for a complete examination. Chronic cystitis complicating stricture may 
be an indication for urethrotomy. 

(4) In some diseases of the kidneys complicating stricture of the urethra 
the most rapid method of completely removing the obstruction is that 
which is safest. 

C. The stricture may be suitable for gradual dilatation, but the 
patient is unable or unwilling to carry out the treatment. 

(1) He may be going abroad beyond reach of medical aid. 

(2) He may prefer the cutting operation on account of the longer time 
required for gradual dilatation. 

INTERNAL URETHROTOMY 

This operation consists in cutting through the stricture by means of 
a guarded knife (urethrotome) introduced along the urethra. The stric- 
ture may be cut from before backwards — ^that is, towards the bladder— or 
from behind forwards ; and it may be cut on the roof of the urethra or on 
the floor. 

INTERNAL URETHROTOMY FROM BEFORE BACKWARDS 

There are many urethrotomes which cut from before backwards. 
The principle which underlies these instruments is that a very fine 
staff is passed through the stricture and acts as a guide along which the 
guarded knife which is to cut the stricture is pushed. 

Maisonneuve^s urethrotome (see Fig. 305) consists of a fine curved staff 
(No. 8 F.) which has a deep groove on the concave surface from the 
distal to the proximal end. At the point of the staff is a male screw 
on to which a small bulbous tip screws. This tip may be removed and 
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a fine flexible guide (No. 4 F.) screwed on to the end of the staff by 
means of a metal end with a female screw. A triangular knife is fixed at 
one end of a fine steel rod, the other end of which is button-hke. The 
apex of the triangular knife is blunt, smooth, and broacli, so that it can 
glide along the mucous membrane without cutting it. The anterior and 
posterior edges of the triangle are sharp. A small ring is attached to 
the shaft near the end, so that it may be steadied by the finger and thumb 
of an assistant. 



Fig. 305. Maisonneuve’s Urethrotome. 



Fig 306 Teevan’s Urethrotome. 



Fig. 307. Author’s Urethrotome. 


Teevan’s modification of this -instrument (see Fig. 306) has a thicker 
staff, and inside the deep groove in this is a second groove. The knife- 
carrying shaft consists of a triangular sheath attached to a fine tube. 
Inside this lies the triangular knife and the rod which carries it. The 
knife is held in place by a spring, and is projected from the sheath by 
pressing the button end of the knife-canning shaft, and recoils within the 
sheath again when pressure is removed. The knife and sheath fit into 
the grooves in the staff. A cross-piece serves to steady the staff when in 
position. 

Author's urethrototM (see Fig. 307). Without interfering with the 
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simplicity of Maisonneuve’s instrument, I have modified it in certain 
particulars, and the following urethrotome is, I believe, a more serviceable 
instrument. The filiform guides supplied with Maisonneuve’s urethrotome 
are connected wijh a bulbous metal tip containing the female screw. This 
gives an abrupt shoulder which may hitch in a narrow stricture, and, 
further, the guide is liable to become frayed at this point, and has even 
broken across and been left in the bladder. In the guides supplied 
with my instrument the metal junction into which the male screw fits is 
tapered, and passes for a short distance inside the flexible guide, which 
thus expands gradually to the thickness of the staff, and there is no abrupt 
union of flexible bougie and rigid metal. Maisonneuve’s instrument has 
a very wide curve which is different from the curve of the urethra, and 
the groove for the knife runs as far as the end of the staff. The result is 
that the instrument fits the urethra badly and that the knife passes into the 
prostatic urethra when it is pushed to the hilt. In the new instrument 
the ciurve is that given to well-made steel bougies and corresponds to the 
curve of the urethra. The groove passes just beyond the beginning of 
the curve, so that, when the staff is held in the proper position, the knife 
will not pass further than the entrance of the membranous urethra. Two 
large flat transverse wings replace the single vertical ring and provide 
a good grip for the thumbs and fingers of an assistant. A steel rod fits 
into the groove in the staff and serves to stiffen it during the introduction 
of the instrument, and is useful for cleaning it. The rod is removed for 
the insertion of the knife. 

Operation. A general anaesthetic is preferable, but where this 
is contra-indicated the instillation of twenty minims of a 2 % solution of 
cocaine or a solution of eucaine and adrenalin will suffice, or spinal anal- 
gesia may be used. The penis is cleansed and drawn through a small 
hole in a sheet of sterile lint. The urethra is washed out with a weak 
antiseptic solution, such as biniodide of mercury (i in 10,000) or oxy- 
cyanide of mercury (i in 10,000), supplied from a douche can and glass 
nozzle. The guide should now be introduced, and care is taken that it 
passes through the stricture and does not double up in front of it. If the 
stricture be sufficiently large to admit a No. 8 French bougie, the filiform 
■ guide may be dispensed with, the small bulbous end screwed on the tip of 
the staff, and the instrument passed through the stricture. 

The surgeon stands on the right side of the patient. In a narrow 
stricture the fine staff is screwed on to the guide, and the instrument, 
well oiled, is pushed onwards, taking care that the guide does not double 
up in front of the stricture. The staff passes through the stricture and 
lies with the curve in the membranous and prostatic segments of the 
urethra, the flexible guide coiling inside the blatlder. 
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The staff is held by an assistant at an angle of 45° with the horizontal. 
He grasps the wings of the urethrotome with a thumb on the upper surface 
of each and holds the instrument absolutely steady in the middle line. 



Fig. 308. Internal Urethrotomy. Staff held in position by the assistant. 
The surgeon’s hand is pushing the blade through the stricture. 


The surgeon dips the point of the triangular knife in sterile oil and intro- 
duces it into the groove of the staff. Raising the glans penis with the left 
thumb and fingers, the knife is slipped past the meatus, and holding the 
button at the end of the knife rod, is pushed steadily along the urethra until 
the resistance of the .stricture is felt. A sharp push cuts the stricture, wd 
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the knife slips on and cuts any other strictures that may be present and is 
finally arrested at the end of the groove (see Fig. 308). The knife is now 
steadily withdrawn, and when it reaches the stricture on its way out resis- 
tance is again fe^t, and a tug at the rod cuts this through with the sharp 
reverse edge of the knife. Unless the knife be boldly pushed through the 
stricture, the fibrous tissue will not be properly cut. The knife rod is 
withdrawn altogether and the staff and guide then removed. 

If Teevan’s instrument be used, the procedure is similar until the knife 
guard is arrested by the stricture. The knife is now projected by pressing 
the button end and the stricture is cut. On releasing the button the knife 
springs back under cover of the guard. The knife guard is now pushed 
onwards through the cut stricture to the next, and when all are cut, the 
whole instrument may be withdrawn without removing the knife and 
its guard. 

The next step consists in the passage of large steel bougies in order to 
make certain that the stricture has been cut to the full size. A steel 
sound of size is passed, and followed by and H. There is no question 
here of dilating the cut stricture. If the fibrous ring be not sufficiently cut, 
resistance to the passage of the instruments will be felt and the urethro- 
tome should again be passed, this time with the bulbous end in place of 
the filiform bougie, and the knife again run through the stricture. If 
the meatus be too narrow to admit a large steel instrument, it should be 
slit downwards by means of a blunt-pointed bistoury introduced into the 
urethra. Having passed a large steel sound, a coud6 catheter (No. 22 F.) 
is passed into the bladder, and the urine drawn off. If the urine be foul, 
the bladder should be washed with a weak solution of biniodide or 
oxycyanide of mercury by means of a large bladder S3nringe, or a 
solution of nitrate of silver -(i in 10,000) may be used. The catheter is 
withdrawn imtil the eye lies just within the bladder, and tied in. A 
roll of aseptic gauze is placed around the catheter at the external meatus 
and is held in position by the tapes that secure the catheter. A syringeful 
of fluid is injected to ascertain that the catheter eye is in the bladder, a 
plug is inserted into the end of the catheter, and the patient returned 
to bed. 

After«treatinent. The urine is drawn off at frequent intervals 
by removing the plug from the catheter, or a piece of rubber tubing may 
be attached and the bladder drained continuously into a urinal. If the 
bladder be allowed to become distended, the urine may be forced along- 
side the catheter and come in contact with the urethral wound and the 
object of the retained catheter is defeated. At the end of forty-eight 
hours the catheter is removed and the lurethra may be washed with an 
antiseptic lotion. The patient now passes wdter himself. 
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If the catheter does not drain efficiently, it is usually due to the instru- 
ment having slipped out so that the eye is in the prostatic urethra, or to 
a clot obstructing the lumen. Pushing the catheter in a little way or the 
introduction of a syringeful of lotion will re-establish thedlow. 

INTERNAL URETHROTOMY FROM BEHIND FORWARDS 

In this operation an instrument carr3dng a small knife is passed through 
the stricture. The knife is then elevated so that it forms an angle with 
the shaft of the instrument and drawn out, cutting through the stricture. 
Thompson’s modification of Civiale’s original instrument fsee Fig. ^ool 



Fig. 309. Civiale’s Urethrotome modified by Thompson. 


consists of a handle, a shaft, and a sheath containing a fine blade. The 
sheath is wedge-shaped, and flattened at the sides. The calibre corre- 
sponds to a No. 5 instrument of the English scale. At the junction of 
the shaft and handle is a hilt, and about i inch from this on the shaft is 
a small button. While holding the handle in the grasp of the right hand 
with the thumb pressed against the hilt, the forefinger may be pressed 
upon the button and the hilt pushed towards it. This draws and elevates 
a fine blade out of the sheath, and on releasing the hilt the knife again 
returns to its sheath. 

Operation. Before using this instrument the stricture must be 
dilated to the size of a No. 5 English bougie. The instrument is intro- 
duced vertically into the urethra until it has passed through the stricture. 
It is now withdrawn, still held vertically, until the knife-guard hitches 
against the back of the stricture. The knife is now elevated in the manner 
already described and drawn through the stricture with sharp tug. It 
is then returned to the sheath, and the remaining steps of the operation 
and the subsequent treatment carried out in the same manner as after 
urethrotomy from before backwards. 

There are several questions connected with the operation of internal 
urethrotomy which have given rise to controversy. 

Dilatation during and immediately after the incision of the stricture. 
There are some forms of urethrotome, and that of Otis may be specially 
mentioned, in which the operation is a combination of cutting and 
‘ bursting ’ of the stricture. An instrument with two or more blades is 
passed through the stricture. These blades are separated by a special 
mechanism, and with the stricture fully on the stretch it is cut with the 
knife between the separated blades. 
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Instead of using such an instrument, which necessitates a previous dilata- 
tion of the stricture, the stricture may be cut by means of a urethrotome 
and then dilated by the forcible passage of large bougies. The wound which 
results from this cutting and tearing operation is ragged and irregular. 
It is accepted by most modern surgeons that rapid dilatation, or ‘ bursting ’ 
a stricture by the forcible passage of bougies of increasing size rapidly 
introduced in succession, is likely to give rise to tearing of the submucous 
tissues and the eventual formation of an irregular and dense scar. The 
methods just described are a modification of this procedure. 

In performing internal urethrotomy the stricture should be freely and 
cleanly cut, and the passage of a steel instrument afterwards should 
have the sole object in view of ascertaining whether the stricture is com- 
pletely severed or whether some uncut strands still remain. 

Cutting from before backwards or from behind forwards. So far as safety 
is concerned no preference can be given to one method over the other. 
Maisonneuve’s blade, which might be looked upon as the more dangerous 
of the two urethrotomes above described for antero-posterior urethrotomy, 
pushes up the mucous membrane with the flat apex of the knife as it glides 
along the staff, and, so long as the mucous membrane is supple and healthy, 
it is lifted clear of the cutting portion of the blade. Whatever is rigid and 
tough is not raised up and is cut through. With the guiding staff firmly 
held at the proper angle there is no danger of cutting too deeply, and 
with the writer’s modification the blade will not enter the membranous 
urethra. 

It is an undoubted disadvantage that the calibre of the stricture must 
be the size of a No. 5 English bougie before Civiale’s instrument can be 
used for postero-anterior urethrotomy. There is nothing to choose 
between the two methods in regard to the thoroughness with whicli the 
stricture can be cut. 

Cutting on the roof or the floor of the urethra. Civiale’s instrument 
cuts the stricture on the floor; the form of Maisonneuve’s urethrotome most 
frequently used cuts on the roof, but it may also be made with the groove 
so placed that the stricture is cut on the floor. The object of the opera- 
tion is to cut the fibrous obstruction at its most extensive part. It is 
stated by some writers that this is always to be found on the floor. Ure- 
throscopic experience does not uphold this view, and in strictures which 
have so far contracted as to necessitate urethrotomy the greatest develop- 
ment of fibrous tissue is as frequently to be found on the sides or roof of 
the urethra as on the floor. In the majority of cases which are submitted 
to internal urethrotomy the fibrous contraction affects the whole circum- 
ference of the urethra, and although the lumen is seldom to be found 
exactly in the centre, there is a considerable jiepth of fibrous tissue sur- 
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rounding it on all sides, so that an incision radiating from the lumen to 
any point in the circumference will sever the ring. 

The process of repair of the urethra after incision does not, however, 
necessitate the selection of the segment in which the greatest amount 
of fibrous tissue has developed. It is only essential, in the view of the 
writer, that the circular tension of the ring of fibrous tissue should be 
abolished, and that the stream of urine, instead of being projected against 
the back of a tense ring of fibrous tissue with a narrow rigid opening, 
should flow through a wide opening which has merely loose flaps of tissue 
at the position of the stricture. 

Burckhardt ^ gives the following reasons for insisting that the incision 
must invariably be placed on the roof : In the bulbous urethra there is 
less erectile tissue, and the blood-vessels are fewer on the roof than on 
the floor ; the danger of haemorrhage is therefore less. The mucous 
membrane of the roof is more fixed and steadier, so that the incision 
is more accurate. There is less fear of urinary infiltration in a wound of 
the roof than in one in the floor. Where, however, the stricture is sub- 
pubic, the floor is safer than the roof on account of the proximity of the 
venous prostatic plexus to the latter. 

Draining the bladder by a retained catheter after the operation. The 
catheter must be one or two sizes smaller than that to which the stric- 
ture has been cut, for it should not put the stricture wound on the 
stretch. At the same time a small calibre catheter is to be avoided, 
for the urine will easily trickle alongside a catheter which lies loosely 
in the urethra, and there is much greater danger of the lumen of the 
instrument becoming blocked with a small clot. A No. 20 or 22 French 
catheter is suitable for most cases, and the eye should be near the end 
of the instrument. The object of the retained catheter is not to keep 
the edges of the wound apart and prevent recontraction, as some surgeons 
seem to suggest.® This is sufficiently provided for by »thc passage of 
instruments at a later date. By means of the catheter the urine, which 
is frequently septic and is always poisonous, is prevented from coming 
in contact with the raw surface of the wound. In the experience of 
the writer there is less frequently a rise of temperature during the 
first twenty-four hours after the operation when a catheter is retained 
than when it is dispensed with. It sometimes happens, as if to 
demonstrate the efficacy of the catheter, that immediately after the 
first micturition following its withdrawal the patient has a slight rigor 
and the temperature shoots up to 101° or 102° and falls again in a few 
hours. 

‘ Frisch und Zuckerkandl, Handbuch d. Urologie, 1906, vol. iii. 

* Heresco, Comptes Rendus XIII* Congres Intemat. de MM., 1900. 
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The presence of the catheter in the urethra affords a ready means 
of washing the bladder, which should be taken advantage of when the 
urine is septic. 

Spasm of the bladder sometimes occurs after the operation, and may 
be due to the use of too strong antiseptic solutions in washing the bladder 
at the time of the operation, or to the end of the catheter projecting too 
far into the bladder and continually pressing on its wall. In the great 
majority of cases a properly placed catheter is borne without discomfort 
and is efficient in preventing contact of the urine with the wound. A few 
nervous individuals find the presence of the catheter intolerable, and 
it is soon dislodged by their constant efforts, so that the urine enters 
the urethra alongside the instrument. If this occurs, the catheter should 
at once be removed. 

After-treatment. After removal of the catheter the patient is 
kept quiet in bed for a week and then allowed up. A daily irrigation 
of the urethra may be given if there be any urethritis, or if the urine be 
foul, but this is unnecessary if the urine is clear. No instruments are 
passed for fourteen days after the operation, and then a full-sized steel 
sound is introduced and usually passes without difficulty. After the 
first passage of instruments the patient returns in a fortnight for a second, 
and if the surgeon be satisfied that no recontraction is taking place, the 
next visit should be paid a month later, then two, three, and six months, 
and eventually the patient returns at the end of a year’s interval, 
when, if no obstruction to the passage of a large steel instrument is 
detected, he may be dismissed as cured. Should recontraction of the 
stricture take place, instruments must be regularly passed at proper 
intervals. 

Difficulties and dangers, i. The fine guide of the urethro- 
tome may break across at the junction with the metal base which unites 
it to the staff and on withdrawing the instrument it is left in the bladder. 
If this accident occurs, a small lithotrite should at once be passed and 
the guide grasped between its jaws and removed. 

2 . After the removal of the urethrotome the surgeon may fail to 
pass a metal sound. The difficulty is sometimes due to imperfect cut- 
ting of the stricture by a blunt knife or to a want of boldness in the 
cutting stroke. Sometimes an elastic stricture stretches before the 
pressure of the knife-sheath of Teevan’s instrument and thus escapes 
incision. 

The guide of the urethrotome should be replaced by the small metal 
bulbous tip, the staff reintroduced, and the structure cut to the full 
size. Should the surgeon fail to introduce the urethrotome staff, a 
moderate-sized gum-elastic bougie (No. 12 F.) is the instrument most' 
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likely to pass. A Harrison whip-bougie is a useful instrument in this 
dilemma. 

3. Hemorrhage. There is rarely any serious bleeding following 
internal urethrotomy. At the time of the operation^ the bleeding is 
inconsiderable, and for the first two days the urine withdrawn by the 
retained catheter may be blood-stained. Serious haemorrhage has, how- 
ever, occasionally taken place, and a few fatal cases have been recorded. 
With the more accurate modern urethrotomes such an accident very 
rarely occurs. No fatal cases occurred among the large number operated 
upon at St. Peter’s Hospital. 

When bleeding takes place after internal urethrotomy the foot of 
the bed should be raised, an icebag containing finely-crushed ice should 
be placed upon the perineum, and firm pressure applied by means of 
a large sand-bag. Sand-bags or other support should be arranged so 
as to prevent the shoulders of the patient slipping towards the head 
of the bed. If a catheter be in the urethra it should be allowed to remain 
in situ, as it will assist the pressure and allow of the escape of the urine. 
Without it, bleeding, which has been stanched, tends to recommence 
on micturition. A hypodermic injection of ergot and opium should 
be given. 

Should these measures fail, the catheter should be removed and the 
urethra irrigated with hot solution of silver nitrate (1 in 10,000) or 
a solution containing tincture of hamamelis or adrenalin, and pressure 
reapplied. If spasm appears to be a factor in the causation of the 
haemorrhage, hot fomentations may be tried. 

Finally, should the haemorrhage resist all treatment, a perineal section 
should be rapidly performed and a large rigid tube introduced into the 
bladder ; around this iodoform gauze should be firmly packed. 

Results. I. Mortality. The operation of internal urethrotomy 
carries with it a remarkably small mortality. In most of 'the cases where 
death has followed the operation it has resulted from an exacerbation 
of pre-existing disease occasioned by the operation and not from any 
new factor introduced by the operation itself. 

I have examined the records of this operation performed at St. Peter’s 
Hospital during a period of thirteen years (1895-1908). In all, 1,316 
patients suffering from stricture of the urethra were submitted to opera- 
tion in the wards of the hospital.^ The operation of internal urethrotomy 
alone was performed in 1,018 of these cases. Eight patients died after 
the operation, giving a mortality of 078%. 

' This does not include patients treated in the out-patient department of the 
hospital. I have calculated that 27 % of cases of stricture are submitted to opera- 
tion, and the 1,316 cases will rtspresent this proportion of the total. 
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The following statistics are to be found in the literature : — 



Number of 
cases. 

Deaths, 

Percentage 

mortality. 

Guycn^ (1880-90) .... 

1,000 

5 

0-5 

Guyon* (1890-1900) . . . 

980 

II 

1 

Thompson* .... 

349 

6 

2 

Lydston *....... 

i »500 

0 

0 

Nicolich * 

23s 

I 

0-4 

Desnos * 

78 

0 

0 

Pousson’ 

500 

0 

0 

Schliffka* 

16 

0 

0 

Goldberg * 

7 

0 

0 


Watson and Cunningham^® have collected the published results of 
a number of surgeons, some of which are included in the above list. In 
a total of 4,686 operations there were 53 deaths, a mortality of i*i %. 

Death may follow internal urethrotomy in several ways : — 

{a) In many cases of long-standing stricture there is chronic cystitis 
together with chronic septic pyelonephritis. The operation is followed 
by an acute exacerbation of pyelonephritis, which is fatal. This was 
the cause of death in four out of the eight fatal cases (50%). 

(6) Chronic interstitial nephritis complicates prolonged urinary 
obstruction, and death from renal failure may follow internal urethro- 
tomy performed for the relief of the obstruction (one case).^^ 

(c) Complete anuria and death from urinary or septic intoxication 
may occur within a few hours or days of the operation (two cases). 

(d) Septicaemia or pyaemia may follow the operation without inter- 
ference with the secretion of urine (one case). 

(e) A few cases of death from haemorrhage have been recorded, after 
operation with the older forms of urethrotome, where the prostatic 
plexus of veins was injured.^® 

2. Healing of the stricture after internal urethrotomy. The results 
obtained after internal urethrotomy vary with the character of the 
stricture. In a well-defined annular stricture in a healthy subject, 
internal urethrotomy may result in a complete cure. In the practice 

^ Desnos, Annates des maladies des organes genito-urinaires, 1891, p. 21. 

• Nogues, Notice sur r organisation et le fonctionnement de la din. d. v. urinaires, 

Paris, 1900. • Stricture of the Urethra^ 1885. 

• Med. News, March 4, 1899. • Wien. med. Presse, 1899, 50. 

• Nogufes, loc. cit. ^ Annates des malad. d. org. g^ito-urin., 1891, p. 206. 

• Wien. med. Presse, 1898, vol. xlvi. 

• Deut. Zeitschr. f. Chir., igoo, vol. Ivii, p. 393. 

Diseases and Surgery of the Genito-urinary System, 1909. 

“ Thomson Walker, The Renal Function in Urinary Surgery, Cassell & Co., 1908. 

Thompson, Stricture of the Urethra, 1888 (one case); Fenwick, Illustrated 
Medical News, 1888, No. 3 (two cases). * 

^P. SURG. Ill P p 
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of the writer this has occurred in a number of cases and the urethra, 
examined as long as two and three years after the internal urethrotomy, 
showed no sign of stricture or of the scar of the operation. 

In a second group of cases there is a recontraction of the stricture 
after a period varying from a few months to several years, but the 
occasional passage of a large metal sound at intervals of several months 
is sufficient to prevent further contraction. 

There is a third group of cases, and this forms a very large propor- 
tion of the hospital class of patients, where internal urethrotomy permits 
of the passage of large instruments at intervals, without which the stric- 
ture would rapidly recontract . Irregular attendance, alcoholic indulgence, 
and other causes frequently produce relapses, so that the cutting opera- 
tion may have to be repeated and the dilatation resumed. These cases 
merge into the next class. 

The final group is that of cartilaginous stricture, where there is no 
prospect of cure by urethrotomy or dilatation. This group forms a small 
proportion of cases treated, and most of them belong, to the hospital 
class of patients. Urethrotomy is performed to enable a good-sized 
instrument to be passed, and it may be possible by intermittent dilata- 
tion to maintain the lumen at this calibre or even with care to increase 
it. Frequently, however, the stricture slowly recontracts in spite of 
instrumentation and internal urethrotomy must be repeated and dilata- 
tion recommenced. 

Internal urethrotomy alone cannot be looked upon as a radical 
operation for the cure of stricture. Although a certain proportion of cases 
are cured by this means alone, yet in the majority of cases the passage 
of instruments must be added to complete the cure or to prevent relapse, 
and in a small percentage even this combination is insufficient to prevent 
recontraction of the stricture. 

In loo cases of stricture attending my out-patient department at St. Peter’s 
Hospital 17 had undergone internal urethrotomy. Of these 12 had been operated 
on once with the following results : — 


Time since operation. 

Size of instrument 

Attendance. 

A few months 

14/16 steel 

Regular 

A few months 

14/16 steel 

Regular 

One year 

13/15 steel 

Regular 

.One year 

12/14 steel 

Regular 

One year 

15 F. bougie 

Irregular 

Two years 

12/14 steel 

Regular 

Three years 

13/15 steel 

Regular 

Three years 

12 F. bougie 

Irregular 

Four years 

14/16 steel 

Regular 

Eleven years 

12 F. bougie 

Irregular 

Fifteen years ^ 

10/12 steel 

Regular 
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Number of 
operations. 

Treatment between operations. 

Present size. 

Two 

Re^lar dilatation, seventeen years 

14 F. bougie 
12/14 steel 

Two 

Neglected after first operation 

Five 

Irregular dilatation 

18 F. 

Two 

External then internal urethrotomy, neglected 

14/16 steel 

Two 

External then internal urethrotomy 

1 

11/13 steel 


From these figures it will be seen that a stricture which has been submitted 
to internal urethrotomy usually contracts again if it is not dilated regularly. If 
regular dilatation be undertaken the calibre of the stricture remains large. 

In a few cases, in spite of regular passage of instruments, the stricture recontracts 
and another operation is required, after which regular dilatation may keep the 
stricture fully dilated. 

EXTERNAL URETHROTOMY 

The operation of external urethrotomy consists in cutting a stricture 
by an incision made through the perineum. There are many variations 
of this procedure and the names of various surgeons have been connected 
with these. 

Choice of method. The principal dividing line in the varieties 
of external operation upon stricture is the possibility or impossibility of 
passing an instrument through the stricture before the operation. If an 
instrument can be passed through the stricture and it is determined to per- 
form external urethrotomy, the operation may be carried out by passing 
a Syme’s staff and cutting the stricture upon this, and the operation 
is called Syme’s operation ; or an ordinary grooved staff may pass through 
the stricture with or without previous dilateition and the incision be made 
on this ; or a staff designed by Morris may be used ; or, finally, a filiform 
guide may be passed and the urethra opened in front of the stricture on 
this and the stricture divided upon it. If an instrument cannot be 
passed through the stricture the urethra may be opened upon a straight 
staff in front of the constriction and a search made for the lumen of 
the stricture, and when this is found and a probe passed through it, the 
stricture is cut from before backwards upon this (Wheelhouse’s operation). 
If the lumen cannot be found the urethra may be approached from behind 
the stricture by a median perineal incision, using the point of the left 
forefinger placed in the rectum at the apex of the prostate as a guide 
(Cock’s operation), or the urethra may be exposed behind the stricture 
by dissection from the perineum and incised, or suprapubic cystotomy 
may be performed and a sound passed along the urethra from the bladder 
may be cut upon from the perineum. The stricture may or may not be 
• • p p 2 
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cut through in this operation. If it be, then a probe or a director should 
be passed behind forwards and the stricture cut upon this. Finally, 
the methods of after-treatment vary; A catheter may be introduced along 
the whole length of the urethra and retained ; the urethral wound may be 
left alone or it may be stitched ; or a tube may be placed in the bladder 
through the perineal wound, or no drainage, either urethral or perineal, 
may be adopted. 

Such are the more important variations of the operation of external 
urethrotomy. The term perineal section will here be avoided since some 
confusion has arisen as to its exact application. 

EXTERNAL URETHROTOMY WITH A GUIDE 

Syme’s operation.^ The operation consists in the passage of 
a S5mie’s staff through the stricture and cutting upon this immediately 
in front of the obstruction, and then cutting through the stricture. 



Fig. 310. Syme’s Staff. 


Syme's staff (see Fig. 310) has a straight shaft and a curved terminal 
portion. The shaft is equal in gauge to a No. 12 English sound; it 
terminates abruptly in a shoulder, and the curved terminal portion is equal 
in size to a No. 4 English sound. A deep groove commences on the 
shaft about i inch behind the shoulder and passes on to the convexity 
of the fine terminal portion almost to the point of the instrument. 

Operation. The operation is performed as follows : The stricture 
is dilated to the size of a No. 4 English gauge by means of bougies, 
either by continuous dilatation by t3dng in a filiform bougie overnight 
and'changing it to a larger instrument, or by the rapid passage of bougies 
of increasing size. The perineum is shaved and prepared. The patient 
is anaesthetized and the Syme’s staff is passed along the urethra until 
the shoulder is arrested by contact with the stricture. External 
urethrotomy is sometimes performed when the stricture is of sufficient 
calibre to pass a No. I2 English or larger sound. In this case there is 
no object in using a Syme’s staff, and a curved staff with median groove 
is introduced instead. The patient is now placed in the lithotomy position 
by means of a crutch or by supports, and an assistant standing at the 
level of the pelvis on the left side holds the staff vertically exactly in 
the middle line, grasping the instrument firmly with the right hand, the 
* Ediijhurgh journal of Medical Science, October, 1844. 
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thumb erect on the upper face of the handle. With his left hand he 
supports the scrotum vertically. The staff can be felt from the perineum, 
and an incision is made directly upon it just behind the shoulder, cutting 
through all the tissues right down to the staff. The urethra may remain 
undivided in the first incision and the finger can feel the groove in the 
shaft just behind the shoulder. The point of the knife enters this and is 
carried along the groove, cutting the stricture in the middle line. The 
urethra should be cut as far back as the commencement of the membranous 
portion, and upon this will depend the ease with which the subsequent 
steps of the operation are performed. In bringing the knife out care 
should be taken to divide the skin and perineal tissues somewhat more 
freely than the urethral wall. 

The point of a probe-pointed gorget (see Fig. 31 1) is now introduced into 
the groove in the staff and pushed onwards into the bladder. The staff 
is then withdrawn. If the 
surgeon decides to drain 
the bladder by means of a 
catheter, a No. 22 F. silk- 
wove coud6 catheter is 
introduced along the penile 
urethra and projects into 
the wound. It is easily 
directed along the gorget 
into the bladder and is 
retained in place by two 
strips of tape knotted around it, and the ends brought along the penis and 
fixed to it by means of adhesive plaster. The perineal wound is either 
left open and a dressing applied, or one or two catgut stitches are placed 
in the urethral wall and corpus spongiosum, and the rest of the wound 
left open. The catheter may be changed or left out entirely at the 
end of three or four days. Instead of tying a catheter in the urethra 
a large perineal drainage tube may be introduced into the bladder with 
the help of the gorget. The best form of tube for this purpose is a large- 
sized rubber tube with smooth rounded end and terminal and lateral 
openings (see Fig. 312). The tube is guided along the grooved surface 
of the gorget, which is gradually withdrawn and the tube pushed on 
through the vesical sphincter. A gush of urine shows that it has reached 
the bladder. The end of the tube should not project too far into the 
bladder. The proper position is ascertained by withdrawing it a little 
and injecting a S5n-ingeful of warm boric lotion and watching its return 
through the tube, and by this means making certain that the eye of the 
tube lies just within the sphincter of the bladdef. A movable metal ring 



Fig. 31 1. Probe-pointed Gorget. 



Fig. 312. Perineal Drainage Tube. 
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provided with a loop on each side surrounds the tube, and tapes passed 
through the loops pass up the groins in front and the fold of the buttocks 
behind, and are attached to a waist-belt. One or two stitches may 
be introduced at the upper part of the wound and s6me gauze lightly 
packed around the tube and a dressing applied. The tube should be 
removed in four days and a large steel sound passed at the end of a week. 
Should any difficulty be experienced in passing this into the bladder 
a small gorget, or a grooved director introduced into the prostatic urethra 
through the perineal wound, will act as an efficient guide. A large silk- 
wove catheter should now be passed along the urethra into the bladder 
and tied in place, and the perineal Woimd allowed to heal. The retained 
catheter is removed in four or five days and a large steel sound passed 
a week later. Sounds should be passed at lengthening intervals after 
the operation. 

EXTERNAL URETHROTOMY WITHOUT A GUIDE 

WheelhoUSe’S operation. When the surgeon has failed to 
pass an instrument through the stricture the urethra may be opened in 
front of the narrow part and the opening searched for, and when this is 
found a fine probe may be passed through it and the stricture slit up 
upon it. This operation was first applied to this class of case by Arnott ^ 
in 1822. Wheelhouse * slightly modified the technique of the operation 
and it has been known, by his name. 



Fig. 313. Wheelhouse^s Staff. 


Wheelhouse's staff (see Fig. 313) is a straight instrument with a groove 
which stops short about J inch from the end. The rounded end forms 
a small projection on the side opposite to the groove. 

Operation. The patient having been prepared for a perineal opera- 
tion, Wheelhouse’s staff is passed down to the face of the stricture with 
the groove towards the skin. An incision is made in the middle line 
of the perineum, which opens the urethra on the groove of the staff, 
and the tube is slit upwards towards the penis for about 2 inches. 
As the groove does not reach the end of the staff the incision is 
not carried right up to the face of the stricture, and the relation of 
the stricture to the rest of the urethra is thus preserved. The staff 

' Trans. Med. and Chirurgical Soc., vol. xii, 1822, p. 351. 

’ Lancet, June 24, 1876. . , 
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is now turned round and withdrawn so that the projection at the 


end hooks up the upper angle 
of the wound. The mucous 
membrane of .the urethra is 
picked up with rat-tooth forceps 
on each side about the middle of 
the incision, and held out by 
assistants so that the urethra 
is fully exposed and slightly 
stretched. Instead of forceps 
held by assis^nts, a fine thread 
of silk may be passed through 
the edge of the mucous mem- 
brane on each side and this 
temporarily stitched to the skin. 
In practice Wheelhouse’s staff 
often works badly as a retractor, 
and, indeed, it maybe altogether 
dispensed with at this stage of 
the operation and the upper part 
of the wound left unretracted or 
hooked up by a blunt hook in- 
troduced from the surface. With 
a good head-light the surgeon 
now commences to look for the 
opening of the stricture, using 
a fine-grooved probe or a cana- 
liculus director for the purpose. 
The thumb of the left hand may 
be placed in the lower angle of 
the wound and the stricture 
slightly everted by the fingers 
pressing on the perineum (see 



Fig. 314). Every tiny dark spot Fig. 314. Wheelhouse‘s Operation. 
and depression is carefully The urethra has been opened and the surgeon 
probed and searched. The chief jseareWng with a probe for the lumen of the 

difficulty of the operation is the 


oozing which obscures the field with blood.^ When this is trickling down 


' For this reason it is wise not to commence a Wheelhousc's operation at the 
end of a prolonged attempt to pass instruments. The operation should be post- 
poned for a week or longer so that any oozing from laceration of the mucous mem- 
brane will have ceased. 
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from the upper part of the wound or the urethra beyond, a small plug 
of wool or gauze tucked in beneath the staff may control it. But the 
mucous membrane is often congested and friable and the oozing comes 
from the whole surface. A plug soaked in adrenalin will greatly assist 
the operation by blanching the parts and stopping the oozing, but this 
drug should be used with caution. The writer has experienced very 
severe post-operative haemorrhage after a Wheelhouse’s urethrotomy, which 
he attributed to a free use of adrenalin. The search may be prolonged 
and difficult. If the opening be not found on what appears to be the face 
of the stricture, the roof of the urethra should be S 3 rstematically probed 
in front of this. The small openings of the lacunae on the roof of the 
urethra are often deceptive. By making suprapubic pressure a few drops 
of urine may be made to escape from the lumen of the stricture, and 
betray its situation. It may happen that Wheelhouse’s staff enters 
a very large old-standing false passage with a smooth lining,' and as 
such a diverticulum is usually found on the floor, the opening of the 
stricture will be somewheic along the roof of this. The writer found 
in one case, where the search had to be abandoned and the urethra ex- 
posed by dissection behind the stricture, that a probe passed backwards 
through the stricture emerged in the urethra 2 inches in front of what 
was apparently the face of the stricture. The point at which the probe 
appeared was beyond the upper angle of the urethrotomy wound, and 
the staff had sunk for 2 inches into a large smooth-walled false passage 
below the stricture. 

Having found, by diligent probing, the opening of the stricture 
lumen, the remaining steps of the operation are easy. The probe is 
passed through the strictme and the point of a knife follows this guide 
and cuts the stricture completely through on the floor. The portion of 
the urethra behind the stricture is usually dilated and a director or 
a gorget is readily passed into the bladder. A large' catheter is now 
passed along the penile urethra and is guided into the bladder by means 
of the gorget. The perineal wound may be left Mrithout suturing, or 
one or two catgut sutures may be inserted to draw the edges of the 
urethra and the perineal tissues together. The catheter is tied in place 
and retained for four days, when it is removed. Some urine ,will probably 
escape from the perineal wound, if not during the retention of the catheter 
then immediately after its removal, but this ceases and in a few days 
the wound is dry. The passage of steel sounds is commenced ten or 
fourteen days after the operation. 

Modifications. Wh.en the surgeon fails after a prolonged attempt 
to find the opening of the stricture several methods of procedure are 
open to him. It has been recommended that the stricture tissue shoiild 



EXTERNAL URETHROTOMY 


585 

be incised in the middle line until the lumen is reached. This method 
is not, however, likely to be successful in discovering the proper lumen 
of the stricture, although the urethra behind it may thus be opened. 
The new lumen that is formed in this way will pass through the fibrous 
tissue of the stricture and is very liable to recontraction. 

If Wheelhouse’s operation fails, one of three procedures may be 
adopted. I. The urethra may be exposed behind the stricture by 
dissection and here opened. This is done by continuing Wheelhouse’s 
incision backwards towards the anus, or, if the first median incision is 
far forwards, by making a second incision in front of the anus over the 
posterior extremity of the bulb, or a curved prerectal incision may be 
made so as to give free exposure for a careful dissection. In practice 
the latter incision is seldom necessary. The bulb is first exposed, and 
on reaching the posterior extremity of this the urethra is easily exposed 
at its membranous portion, since it is usually considerably dilated at 
this part. A probe is now passed penis-wards through the stricture 
and the scar tissue slit up from behind forwards upon this. A gorget or 
director is passed into the bladder and serves as a guide for a catheter 
passed as before. 

• 2. The second method of procedure which has been practised in this 
dilemma is the so-called Cock’s operation of perineal section without a guide. 

Cock’s operation. The forefinger of the left hand is introduced 
into the rectum and feels for the prostate. The pulp of the finger is placed 
upon the apex of that organ. A Cock’s double-edged knife is now entered 
in the middle line of the perineum about i inch in front of the anus, the 
handle being held strictly in the horizontal plane. The knife is pushed 
onwards until its approach is felt by the rectal forefinger and it has 
reached the apex of the prostate. The urethra will now have been 
opened and the knife may be withdrawn, rocking it a little upwards 
and downwards so as to extend the superficial part of the wound. A 
probe-pointed director is now introduced into the wound and pushed 
on into the bladder, and this serves as a guide for the introduction of 
a perineal tube. 

This operation was introduced by Cock for cases of acute retention 
in impassable stricture as an emergency operation. It was also used 
in cases where the perineum was much distorted by fistulse and fibrous 
tissue. It has no advantage over the operation just described, and 
has the very grave disadvantage that it leaves the stricture untreated. 

3. A third plan is to perform suprapubic cystotomy and retrograde 
catheterization. The bladder is usually distended with urine in the 
cases where this procedure is required, so that it is easily exposed and 
opened. After opening the bladder suprapubically, a metal sound is 
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passed along the urethra from behind forwards. Fuller^ recommends 
the use of a Bdnique’s sound, which, on account of its full curve, is well 
suited for this purpose. It is made prominent in the perineum at the 
posterior surface of the stricture. The patient is then raised into the 
lithotomy position and the point of the sound is cut upon in the middle 
line of the perineum. An attempt can now be made to pass a probe 
forwards through the stricture so that it may be cut from behind forwards. 
If the probe cannot be passed through the stricture a sound should 
be passed down to the front of the stricture and the cicatricial tissue cut 
through in the middle line until this is exposed. The bladder is drained 
either through the perineal wound or through a catheter introduced along 
the urethra through the cut stricture and secured in position. The 
suprapubic wound is allowed to close. This operation is seldom necessary 
and has little to recommend it over the other methods just described. 

Dangers, i. Hesmorrhage. Severe haemorrhage may arise either 
from the erectile tissue of the corpus spongiosum or from some vessel 
deeper in the perineum or at the neck of the bladder. The haemorrhage 
may occur within a few hours of the operation, or it may commence 
eight or ten days later. 

When haemorrhage occurs the perineal wound should be opened up, 
and by turning out the clots some idea will be gained as to the probable 
source. A stream of hot lotion from an irrigator and a good head-light 
will greatly assist the search. Any vessel which is obviously bleeding 
is picked up. If a perineal tube be already in the bladder, strips of gauze 
should be packed around this. If a tube has not been tied in it should 
now be passed with the help of a gorget and the wound packed. A 
broad T-bandage allowing for the exit of the tube provides firm pres- 
sure on the perineum. 

The remaining dangers of the operation are due to an exacerbation of 
previous disease as a result of the operation. 

2. Cystitis and septic pyelonephritis. 

3. Renal failure and uraemia. 

4. Spread of septic inflammation in the pelvis or perineum. 

Results. Mortality. It is hardly possible to quote figures which 

will give an accurate idea of the mortality of this operation compared 
with internal urethrotomy. For this there are several reasons. 

(i) The individual surgeon practises one of these operations almost to 
the exclusion of the other, and if he favours internal urethrotomy the 
external operation will be reserved for the most serious cases. 

(ii) The statistics which are given for internal urethrotomy are largely 

t 

* Diseases of the Genito-urinary System^ 1900, p. 290. 
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those of stricture without local complications ; those of external urethro- 
tomy include a very large proportion of complicated cases. 

The figures which follow must therefore be considered in that light. 
At St. Peter’s Hospital external urethrotomy or perineal section was 
performed in 100 cases with 8 deaths during a period of 13 years (1895 
to 1908), and the patient died of the results of pre-existing disease, such 
as extravasation of urine and septic inflammation, in most of these cases. 
The following statistics appear in the literature : — 


Gregory ' . . . . 

992 cases . . . 

Mortality 

8*8 per cent 

Martens * . . . . 

64 „ ... 


14*0 

Horwitz * . . . . 

116 „ ... 


4*3 

Novotny- V. Antal® 

80 


3*75 

Burckhardt * . . 

25 „ ... 


12-0 „ 

Konig • . . . . 

40 „ ... 


0 „ 

Gross ’ 

26 „ ... 


3*8 - 

Syme * 

105 ... 


0*2 „ 

Thompson* . . . 

219 „ ... 


b *5 »» 

Nicolich . . , 

20 „ ... 


0 „ 


Results. There is no greater certainty of curing a stricture by 
means of external urethrotomy than by other methods. The writer has 
met with a case in which no contraction of the urethra could be found with 
the urethroscope aided by air-distension two years after a Wheelhouse’s 
operation. Most authorities agree that such cases may follow external 
urethrotomy. Post, van Buren, and Sayer^^ have seen patients twenty, 
twenty-one, and twenty-five years after external urethrotomy and found 
no recurrence. But the proportion of these cases is remarkably small 
when a large number of operated strictures is examined. 

Where instruments are passed regularly after the operation the results 
are much better, and cases where a large instrument (i J or steel) is 
passed at intervals of some months and no recontraction is apparent 
are not infrequently observed. 

Where the patient neglects regular dilatation, and where exposure 
and alcoholic excess are superadded, recontraction of the stricture becomes 
a certainty and it will become hard and cartilaginous in character. 

^ These de Paris, 1879. This author states that the deaths which might directly 
be attributed to the operation amounted to 3*02%. 

* Die Verletzungen und Verdnderungen der Harnrdhre, Berlin, 1902. 

* Journ. of Cutan, and Genito-urinary Disease, 1898, p. 362. 

* CentralhL /. d, Krankh. d. Harn- und Sex,-Org., ii. 336. 

* Frisch und Zuckerkandl, Handb. d. Urologie, 1906. 

* Quoted by Giitcrbock, Krankh. d. Harnorgane, vol. i, pt. i, 1890. 

’ Quoted by Giiterbock, loc. ciU 

* Stricture of the Urethra, 1 849. 

* Stricture of the Urethra, 1885. 

Wien. Med. Presse, 1899, No. 50, 2083. ^ 

“ Quoted by Heresco, Comptes Rendus XI IT Congres Internat. de Med.^ 1900. 
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There are cases, however, in which, notwithstanding regular habits 
and periodic instrumentation, the stricture slowly contracts after the 
operation, and a second cutting is required. In lOO cases of stricture 
attending my clinic at St. Peter’s Hospital, external urethrotomy had 
been performed in twelve. 

In 5 cases external urethrotomy had been performed once. 

In 2 ,, ft ff t9 twice. 

In I case „ „ „ „ 5 times. 

In I,, ,1 ff ff ff ff b times. 

In 3 cases external urethrotomy was followed by internal urethrotomy 
at a later date. 

The five cases where external urethrotomy had been performed once 
were those in which the best result had been obtained. Of these a 22 
French bougie could be passed six months after the operation. Two patients 
could take a -Jf steel and a No. 19 French bougie respectively four years 
after the operation. One patient took a No. 16 French bougie nine years 
after the operation, and one a No. 10 French bougie seventeen years after 
the operation. In all these, patients bougies had been passed regularly 
since. The attendance of the patient whose stricture only took a No. 10 
French bougie was irregular. Two of these patients (Nos. 10 F. and 16 F.) 
would require a cutting operation again. In the patients who required 
a repetition of the operation, or have submitted to internal urethrotomy, 
there was invariably a history of neglect to have instruments passed after 
the operation. 

These figures point to the conclusion that, although a few cures may 
be effected by means of external urethrotomy alone, the great majority 
require the regular passage of instruments after the operation, and any 
neglect of this will court recontraction. 

% 

EXCISION OF STRICTURES 

A single stricture of moderate dimensions may be resected and the 
urethra united by sutures. The following is the technique of the operation : 

Operation. The suprapubic and perineal regions are carefully 
prepared for operation. A preliminary suprapubic cystotomy is per- 
formed and a rubber tube fixed in position above the pubes. The patient 
is then placed in the lithotomy position and a metal instrument passed 
through the stricture. In the cases which are suitable for the operation 
the stricture can usually be felt from the surface of the perineum. 

A median incision is made for about 2 inches with the stricture area 
as a centre. The corpus spongiosum is exposed and its sheath incised to 
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the full extent of the wound. Careful dissection now exposes the hard 
fibrous tissue of the stricture, and it may be so well defined as to be easily 
separated from the surroimding structures as a thick ring of yellowish 
white, almost cartilage-like tissue. This is carefully separated for the 
whole circumference of the urethra. In some strictures, and especially 
in those of traumatic origin, the fibrous tissue extends for some distance 
into the cavernous tissue of the bulb. The isolated ring of fibrous tissue 
is steadied while the urethra is cut across transversely in front and behind 
it. In order to carry this out the instrument which lay in the urethra 
may have to be removed. The cut ends of the urethra are now dissected 
up, and are freed so far as will allow the opposite edges to come in contact 
without the slightest tension being put upon the wall of the tube. A series 
of fine catgut stitches, commencing at the dorsum, is now introduced to 
bring the edges into apposition. The stitches pierce the whole thickness of 
the wall, and the edges of the mucous membrane are apposed as accurately 
as possible. After the first stitches are inserted, an instrument should 
again be introduced, and the rest of the stitching done with this as a 
splint. A gum-elastic bougie is more suitable than a metal instrument 
for this purpose. Having completed the suture, the bougie is removed and 
the structures superficial to the urethra are brought together with catgut 
sutures and the skin wound closed with silkworm gut. Care should be 
taken that the oozing from the corpus spongiosum and any other bleeding 
is stopped before closing the wound. 

The suprapubic wound is drained by means of a suction apparatus 
for seven or ten days, when the tube may be removed. The foot of the 
bed should be raised so as to keep the urine as much as possible from the 
neck of the bladder. 

A month after the operation the urethra should be examined with 
the urethroscope and a large steel bougie passed. If contraction has 
occurred at the site of suture regular dilatation should be commenced. 

Some points are open to discussion. 

(i) Most authorities on this subject recommend a retained urethral 
catheter, and do not drain the bladder suprapubically. The writer is 
strongly of the opinion that in order to attain a reasonable certainty of 
success in plastic operations upon the urethra suprapubic drainage must 
be used. The retained catheter, he believes, produces after forty-eight 
hoius a certain amount of inflammation of the urethra, which is detri- 
mental to healing, and after this time it is not a reliable method of bladder 
drainage, for it allows urine to trickle alongside it and soak the line of inci- 
sion. Suprapubic drainage is a much more certain method of safeguarding 
the wound from infiltration of urine, but even with an open suprapubic 
wound a few drops of urine may sometimes ^nd their way into the pro- 
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static urethra and be forced out of the external meatus. It is essential 
therefore to keep the bladder as dry as possible. 

(ii) Catgut sutures are suitable for this work, and may be left to absorb 
or to come away in the urine later on partly absorbed, or are removed 
through the urethroscope. Buried sutures of fine silk ar6 recommended 
by some surgeons. They must be inserted so that they do not pierce the 
mucous membrane of the urethra (Bousson,^ Berg,® Thomas ®). 

(iii) The extent of tissue which has been removed from the urethra- 
wall has varied. Sometimes only a part of the circumference of the stric- 
ture is removed and the healthy mucous membrane stitched transversely. 
Guyon * operated upon a traumatic stricture in this manner. The writer 
resected a portion of a ring-like stricture of the penile urethra in the 
same way, and obtained primary healing. A steel bougie (xl) passed 
easily before the patient left the hospital three weeks after the operation. 
Unfortunately all trace of the patient was lost. 

An inch or an inch and a half of the urethra may be removed, and if 
the tube is freed for a sufficient distance on each side of the section, no 
tension is produced on uniting the ends. Burckhardt ® has resected a 
length of urethra 6 centimetres (about 2| inches), and Goldman • excised 
a portion measuring 8 centimetres (about 3^ inches). In the latter case 
the urethra was separated from the corpus cavernosum almost as far 
forward as the corona glandis. There was subsequent forward curving of 
the penis on erection, but this gradually disappeared. If the extent of 
urethral. wall removed be such that after free preparation of each end of 
the urethra the ends will not meet without tension, some form of plastic 
operation will be required to make good the defect (see p. 6oo). 

Results. The cases collected by Noguds ’ and Vignard * show 
that resection of stricture of the urethra in suitable cases is a successful 
operation, and that permanent cure of the stricture can thus be obtained. 
In fifteen cases there was no recurrence at the end of periqds var 3 dng from 
six months to eight years. 

Heusner * resected the stricture in a patient who died two and a half 
years later of kidney disease; At the autopsy only a linear scar was 
found at the site of resection. 

' Bull, et MAn. de la Soc, de Chir., 1896, p. 517. 

* Annals of Surgery, 1903, No. 4. 

* Brit. Med. Journ., November 8, 1902. 

* Annales des maladies des organes gdnito-urinaires, April, 1894. 

* Frisch und Zuckerkandl, Handb. der Urologie. 

* Bntr. z. klin. Chir., 1904, vol. xlii, 230. 

’ Loc. cit. 

* Quoted by Heresco, Comptes Rendus XllV Congres Internal. deMdd., 1900. 

* Deut. med. Wochenschr., i8(l3t No. 28. 
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A patient described by Horteloup^ died three and a half years after the 
operation, and it was found that the perineal cicatrix was supple and 
there was no difference to be seen between the mucous membrane at the 
resected portion and that of the rest of the urethra. Tonncsco * describes 
two cases of reset^ion where no recurrence of the contraction was observed 
one and a half and two years after the operation. 

Rutherfurd® resected two traumatic strictures, removing f and ^ inch 
of the urethra and suturing the ends. One patient had a full-sized 
urethra seven years, and the other twelve months after, the operation. 

•Watson and Cunningham^ collected 64 cases of resection, but in only 
13 of these was there any information in regard to the condition of the 
urethra more than a year after the operation. Of these the statement 
in 5 was only that the urinary stream or the urethral calibre was normal. 
In 3 cases the calibre one year after operation was 24, 26, and 27 respec- 
tively ; in 3 cases examined fourteen months, fifteen months, and two years 
after operation, the calibre was 18, 22, and 23 ; and in 2 examined three, 
six, and one and a half years after operation, the calibre was 24 and 26. 

THE SELECTION OF AN OPERATION IN STRICTURE OF THE 

URETHRA 

Where a cutting operation becomes necessary the choice rests between 
internal and external urethrotomy and excision. 

The following points may be considered : — 

(i) Position of the stricture. A penile stricture is unsuitable for external 
urethrotomy, for a fistula is likely to follow the operation. Internal 
urethrotomy, either by Maisonneuve’s or by Civialc’s instrument, is pre- 
ferable. The passage of instruments after operation must be commenced 
early in these strictures. If the stricture be near the meatus, a long thin 
blunt-pointed bistoury can sometimes be introduced along the urethra, 
and the stricture cut on the floor. Resection of a single well-defined 
stricture in this region may be successful. 

Stricture in the bulbous urethra is suitable, so far as position is con- 
cerned, for any of the operative methods. 

(ii) Character of the stricture. Soft annular strictures are specially 
suitable for internal urethrotomy followed by instrumental dilatation. 

In a hard cartilaginous stricture internal urethrotomy will allow of 
a large (y|) steel sound being introduced, and the progress depends upon 
the after-treatment by instruments. In similar maimer the stricture will 
relapse after external urethrotomy if the regular dilatation by instruments 
be neglected. The writer has not met with a stricture too hard to be cut 

’ Bttll. et Ment. de la Soc. de Chir., Paris, 1882. 

* Quoted by Heresco, /oc. Ml. ’ LaMCri, Septeinber 10, 1904. * Loc. cit. 
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with a Maisonneuve instrument if the blade be keen. If the stricture be 
circumscribed and of cartilaginous hardness, and traumatic strictures 
specially conform to this t5T)e, resection of the stricture and immediate 
suture of the urethra may be performed and will be mqre likely to give 
a permanently successful result. 

Multiple strictures of the urethra, which form much the greater number 
of strictures (73% in the writer’s cases), are unsuitable for external 
urethrotomy and for excision. Internal urethrotomy is the operation of 
choice in this type. 

(iii) Thoroughness of the operation. If excision of the stricture*be 
feasible, it is the most thorough of the three operations, but the fact that 
the great majority of strictures are multiple limits the application of this 
method. 

External urethrotomy cuts through a much greater depth of tissue 
than internal urethrotomy. But with the exception of the cases of 
strictures which are compUcated with hstulae or are traumatic in origin, 
the urethrotome will cut to a sufficient depth to sever the whole of the 
stricture tissue. It is an almost invariable rule that in multiple strictures 
of the urethra the narrowest stricture lies nearest the bladder. In external 
urethrotomy this stricture is cut, but the strictures of wider calibre which 
lie nearer the external meatus are neglected. On this account the writer 
invariably performs a combined internal and external urethrotomy where 
an external operation is considered necessary. This combined operation 
was introduced by the late Mr. Reginald Harrison ^ in 1885, ‘ with the 
object of providing better drainage for urine and the discharges from 
a wound (internal urethrotomy), which can only be imperfectly treated 
antisepticaUy.’ 

(iv) The duration of the convalescence. To some patients it is an impor- 
tant consideration that after internal urethrotomy they can get about at 
the end of a week or ten days, while after external \irethrotomy and 
resection they are confined to bed for fourteen to twenty-one days, or 
sometimes longer. 

(v) Danger of the operation. In the mortality tables that have been 
given the danger of external urethrotomy appears to be far greater than 
internal urethrotomy. These figures are deceptive, however, for the 
cases submitted to external urethrotomy include the worst types of 
stricture and those complicated by abscess and extravasation of urine. 
External urethrotomy is probably somewhat more dangerous to life than 
internal urethrotomy, but not to the extent shown in these figures. 

(vi) After results. Recqntraction of a stricture takes place after both 
internal and external urethrotomy, and probably in about an equal 

. ‘ Britt Med. Journ., July 18, 1885. 
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number of cases, and in about a similar time. The fact that in multiple 
stricture only the narrowest stricture is cut makes a relapse more likely 
in external urethrotomy. 

(vii) Stricture with complications. A stricture with local complications, 
such as peri-uretiiral abscess, fistuhe, extravasation of urine, or urethral 
calculus, is best treated by external urethrotomy, and the combined 
operation of Harrison is useful in many cases. 

Where chronic cystitis is present and thorough bladder drainage is 
desired, a large tube introduced through a perineal wound is a better 
method of obtaining it than a retained urethral catheter. 

Where stone in the bladder is complicated by stricture and litholapaxy 
is the method of treatment which the surgeon proposes to adopt, internal 
urethrotomy should be performed in preference to perineal section as a 
preliminary to the major operation. 



CHAPTER XX 


OPERATIONS FOR THE REPAIR OF FISTUL 5 J AND 
ACQUIRED DEFECTS OF THE URETHRAL WALL 

The -following preliminary statements may be made : — » 

1. Any urethral complication which accompanies the fistula must be 
rectified before attempting to repair the urethra. Thus a stricture must 
be freely cut and fully dilated before the urethroplasty is undertaken, 
and urethral calculi, which frequently complicate fistulse, must be 
removed. 

2 . Efficient drainage of the bladder must be provided so as to avoid 
contact of the urine with the operation wound which closes the fistula. 
Suprapubic cystotomy is the only means of drainage that presents 
a reasonable certainty of success in plastic operations upon the urethra. 
Suprapubic drainage is therefore a necessary preliminary to the methods 
of treatment here described. 

3. No attempt should be made to close a fistula while acute or sub- 
acute inflammation is present, and this especially applies to the fistulee 
which follow the rupture of a peri-urethral abscess. 

The operations wilt be considered according to the position of the 
fistula. 


FOR FISTULJS OF THE PENILE URETHRA 

AT THE BASE OF THE CLANS PENIS 

% 

The following operation was described by Dieffenbach^: — 
Dieffenbach’S operation. The edges of the fistula are excised by 
a transverse elliptical incision (see Fig. 315, a) and the raw edges united 
by fine catgut sutures. Fine silk may be used and should be tied with 
the knot inwards. The ends of the sutures are drawn out through the 
external meatus and may be removed by gentle traction a few days 
after the operation. The under surface of the glans penis is now denuded 
of epithelium and a corresponding area is marked out by an incision 
on the under surface of the penis or the retracted foreskin, the two 
surfaces being base to base (see Fig. 315, b). The skin is dissected up 
from the foreskin or penis and turned forwards like a gangway, so that 
* operative Chirurgie, vol. i, p. 53*. 
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it covers over the freshened surface of the glans, and is stitched in this 
position (see Fig. 315, c). A similar operation has been described by 
Loumeau, but, instead of turning over a dap of skin, an incision is 



Fig. 315. Dieffenbach’s Operation for the Repair of Penile Fistula. 

prolonged downwards from each of the lower angles of the denuded area 
and a dap of skin is dissected up. This dap is pulled up over the raw 
area and stitched in position. 

ON THE UNDER SURFACE OF THE BODY OF THE PENIS 

Operation. The following method has been adopted by the 
writer in several cases and has invariably proved successful : The skin 
and urethral mucous membrane are always united at the edges of a 
dstula in this position, and the intervening layers of tissue in the lips 
are very thin. With a dne knife the skin and mucous membrane are 
separated all round the edge of the dstula and the skin properly freed 
for some distance around (see Fig. 316, A). The mucous membrane is also 
freed. A series of dne catgut stitches is introduced, so that the mucous 
membrane is united transversely, and the tissues over this are drawn 
together by a second series of catgut stitches in the long axis of the penis 
(see Fig. 316, b). Finally the skin is united in the long axis of the penis 
with silkworm-gut (see Fig. 316, c). Healing by primary union usually 
follows. A very small opening may occasionally remain from the breaking 
down of one part of the wound, but this should heal spontaneously in 
a few days. No catheter is tied in, for temporary suprapubic drainage 
has been established. 

Where the dstula is large and there is difficulty in obtaining apposi- 
tion of the skin without tension, a longitudinal incision may be made 
through the skin on each side of the dstula. The edges of the dstula 
are now excised and the urethra stitched and the bridge of skin slipped 
• 0 q 2 
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over the wound from each side and united over the closed fistula (see 
Fig. 317). Or a transverse incision may be made below the fistula and 
the transverse bridge thus obtained slipped forwards over the fistula 
(Dieffenbach) ; or a double transverse bridge of skin is used from above 
and below the fistula (N^laton) (see Fig. 318), or a flap of skin may be 
turned over from the anterior surface of the scrotum to repair the defect 
after excision of the fistula (see Fig. 319). Guyon and Pasteau closed a 
large penile fistula by raising a flap of skin on either side. A longitudinal 
flap was raised from the skin below the fistula and left attached at its 
ba^. This flap was then turned over so that the skin surface formed 
the floor of the urethra at the fistulous opening. The lateral flaps were 
now brought together over this and the raw surfaces left by turning 
up the flap closed by stitches. 


FOR FISTULA OF THE BULBOUS URETHRA 


These fistulae are almost invariably combined with stricture of the 
urethra and sometimes also with urethral calculus. The preliminary 
steps to the operation upon the 
fistula consist in an internal ure- 
throtomy and, if a stone is present, 
in its removal. 

If a single fistula be present in 
the perineum it is the custom of 
the writer to dissect this carefully 
down to the opening in the ure- 
thra. A metal sound is placed in 
the urethra and the patient raised 
into the lithotomy position. An 
incision is made round the external 
opening of the fistula and carried 
forwards and backwards for about 
an inch in the middle line (see 
Fig. 320). The opening of the 
fistula is dissected free from the 
skin and firmly grasped in a pair 
of rat-tooth forceps and the dis- 
section carried down outside the 
fibrous wall of the fistula, using 
sharp-pointed scissors and a fine knife, and taking care not to cut into 
the lumen of the fistulous tube. Bleeding is controlled by pressure with 
pledgets of cotton-wool on holders. By kee^ng along the edge of the 



Fig. 320. Operation for Perineal 
Fistula. First stage. Incision round the 
opening of the fistula. 
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fibrous and healthy tissues a fibrous tube is gradually isolated and 
pulled out until the metal sound can be felt lying in the urethra (see 
Fig. 331), When this is reached the fibrous wall of the fistula is cut across 
and removed. Any hard fibrous tissue remaining at ^the edge of the 
opening in the urethral wall is clipped ^away. Several catgut sutures 
are introduced through the wall of the urethra, avoiding the mucous 



Fig. 321. Operation for Perineal Fig. 322. Operation for Perineal 
Fistula. Second stage. Dissection of Fistula. Third stage. The fistulous 
the fistula. track has been removed and stitches 

placed in the edges of the urethral wound, 

membrane (see Fig. 322). These are tied and the perineal tissues are 
brought together over this with catgut sutures. A small drain is placed 
in the wound for two days and then removed. 

Where multiple fistulas open upon the perineum and scrotum without 
much fibrous induration, excision of the tracks should be attempted. 
The operation entails careful and painstaking dissection. These multiple 
fistulas have usually one opening into the urethra. Some of the windings 
and side tracks of the fistulous system may defy dissection, and these 
must be scraped and all thickened fibrous tissue clipped away. 
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FOR PERINEAL FISTULA: WITH LARGE MASSES 
OF FIBROUS INDURATION 

Operation, in cases where there are fistulae of the perineum 
and scrotum with massive formation of cartilaginous-like fibrous tissue, 
it should be the object of the surgeon to remove the whole of the fibrous 
mass. Dissection in these cases is out of the question. It is the custom 
of the writer to commence by performing internal urethrotomy and 
introducing a curved staff into the 
bll&der. The patient is then 
placed in the lithotomy position 
' and a vertical incision made in 
the median line of the perineum, 
and this is deepened until the 
urethra is exposed and the groove 
can be felt in the staff. A knife 
is now run along the groove and 
opens about i|- inches of the 
urethra. A gorget is slipped along 
the groove into the bladder, the 
staff withdrawn, and a large rubber 
perineal tube introduced. The 
gorget is removed, the tube dosed 
with a pair of pressure-forceps, and 
the excision of the nodular masses 
of fibrous tissue now commenced. 

The median perineal indsion is 
continued forwards on to the scro- 
tum as far as the nodular thickening can be felt (see Fig. 323)* In doing 
this one or several collections of pus buried in the fibrous mass are 
exposed. The tissue cuts like a turnip, and the cut surface is opaque 
greyish white. An occasional artery spouts and is temporarily picked 
up in forceps. From the anterior end of the incision another is com- 
menced which passes out on one or other side, keeping at the edge, or 
very near it, of the indurated tissue, and sweeps round on to the peri- 
neum. This is deepened, indining inwards, so as to remove a great 
wedge-shaped mass of fibrous tissue which is held aside in toothed for- 
ceps as the incision deepens. Spouting vessels are picked up and the 
finger passed over the cut surface in search of hard nodules. Wherever 
an outl5dng mass of fibrous tissue is seen or felt it is fredy removed. 
With it probably goes a small buried pus sac, or the end of a fistulous 
side track. A similar procedure is now carAed out on the other side 



Fig. 323. Incision for the Removal 
OF Fistul;e and Masses of Fibrous 
Tissue. 
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of the median line, commencing at the upper end of the incision and 
working downwards. In this way large fibrous masses, which cover an 
area the size of the palm of the hand and are several inches deep and 
thick, may be removed. 

The next step is to repair as far as possible the defect left by this 
free removal of tissue. Commencing at the upper part of the wound, 
stout silkworm-gut sutures are introduced through the soft scrotal tissues 
from side to side and held up by an assistant. It is remarkable how 
little real loss of normal tissue there is, and how readily the skin comes 
together. When these sutures are tied, some part of the wound wll 
probably not meet with the patient in the lithotomy position, but it 
will come together more easily when the thighs are adducted. Part of 
it will probably be left to granulate, and this is no great disadvantage. 
At the posterior part of the wound the skin again meets, and the tube 
should be secured in place by a suture passing through the skin on each 
side. The open part of the wound is lightly packed with gauze and 
a dressing applied and retained in position by a T-bandage. 

After-treatment. The wound should be irrigated daily with 
a stream of biniodide solution. The bowels are kept confined for four 
days, and the tube is removed on the fourth day. At the end of a week 
or ten days a large steel sound is passed along the urethra and a gum- 
elastic catheter tied in for a week or more. Healing takes place in from 
three to four weeks, and the resulting scar is usually supple and healthy. 

FOR THE REPAIR OF ACQUIRED URETHRAL DEFECTS 

Autoplastic methods. The cases suitable for operation by 
this method are those in which some part of the urethral wall, usually 
the roof, remains intact, while a portion, sometimes very extensive, 
of the floor is wanting as a result of injury, extravasation, the removal 
of large calculi from the urethra, or other causes. 

Two methods have been adopted, viz. (i) the undercutting and 
sliding together of skin and tissues on each side of the defect, and (2) the 
formation of definite skin flaps. 

I. The repair of the defect by undercutting and sliding. An extensive 
defect of the floor of the urethra appears like a gutter with an opening 
at each end leading in the case of a perineal defect to the penile urethra 
in front, and the membranous urethra posteriorly. The skin and mucous 
membrane unite along each side (see Fig. 324). 

A large bougie (No. 22 French) is passed along the penile urethra, 
appearing in the defect and disappearing into the membranous urethra. 
The urethra in front and behind the defect is first exposed and isolated 
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on its under and lateral surfaces for half an inch. This is done by 
making a median incision from the margin of the defect iind dissecting 
on each side. An incision is now made through the skin along either 
side of the gutter and the skin and mucous membrane turned up over 
the bougie in two long flaps. At each end these lateral incisions pass 
into the wound made in dissecting out the urethra, and the end of this 
tube is now carefully pared. The lateral flaps are folded over the bougie 



Fig. 324. Extensive Defect IN Fig. 325. Kksult of Operation on 
THE Floor of the Bulbous Urethra. Defect in the Bulbous Urethra 

I Author' scase.\ s«own in Fig. 324. (Authors case.) 


and meet each other in the middle line, and at each end are in contact 
with the pared end of the urethra. A row of closely-set Lembert’s 
sutures of fine catgut unite the flaps along the middle line and trans- 
versely with the urethra at either end. 

The next step is to unite the perineal tissues over this newly-formed 
urethra with a row of interrupted catgut sutures. This should be done 
without tension, and some undercutting may be necessary. The skin 
and subcutaneous tissues are now freed and united by silkworm-gut 
sutures. The instrument is removed from ’the urethra and siphon 
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drainage of the bladder through the suprapubic wound established by 
means of a White’s apparatus (see Fig. 218). 

After-treatment. The urethra should be left undisturbed and 
suprapubic drainage continued for a fortnight. Afte^; that time the 
suprapubic tube may be removed and the wound allowed to heal (see 

Fig- 325)- 

2. Repair of the defect by double superimposed flaps. The cases suitable 
for this method are the same as those for which the preceding operation 
may be used, but it is absolutely necessary here that the skin should be 
supple and free from hair. This method was introduced by Guyon,^ ^o 
cauterized the skin before performing the operation, so that no hairs 
remained. The procedure is as follows : On one side of the urethral 
gutter a quadrilateral flap is marked out with its base on the inner side, 
and this is dissected up so that when it is turned over its cutaneous 
surface is buried and forms the floor of the urethra at the part which 
is deficient. A second flap, with its base outwards, is marked out on 
the other lip of the defect, and this is dissected up and is made to slide 
inwards across the middle line so as to cover the raw under-surface 
of the first flap, and the. borders of this flap are stitched to the edges 
of the raw surface from which the first flap was turned over. 

Heteroplastic methods. The cases suitable for this method 
are similar to those for which the autoplastic methods are used. Where 
the urethra has been completely divided or a segment of it destroyed by 
disease and a broad gap intervenes between the ends, the heteroplastic 
methods are especially indicated. 

I. For the purpose of closing the gap portions of tissue from other 
parts of the patient’s body have been used. Keyes,^ von Frisch,® 
Leprevost,^ and Mensel® have transplanted the inner surface of the 
prepuce into the urethral defect. Keyes cleansed the inner surface of the 
prepuce and packed it with antiseptic gauze. He then' excised a stricture 
of the urethra and removed a portion of the inner surface of the foreskin 
inches by 2 inches in extent, and placed it in warm boric lotion. When 
the bleeding from the urethra had ceased, he stitched the portion of 
prepuce in position in the roof of the gap left by the removal of the 
stricture. 

Albert® and Dittel’ used strips of mucous membrane taken from 

* Quoted by Albarran, Midecine op 4 ratoire des votes urinaires, 1909. 

* Journ. of Cutan. and Genito-urinary Diseases, 1892, p. 401. 

* Interitat. Min. Rundschau, 1891, Nos. 26, 27. * 

* Bull, et Mim. Soc. de Chir„ Paris, 1890. 

* Berl. Min. Wochenschr., 1888. 

* Deut. miliMrdrztl. Z^itschr., 1890. 

* Wien. Min. Wochenschr., 1895, No. 20. ^ 
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the lower lip to close urethral defects. Lapiejko^ operated in this 
manner on three cases, in one of which the defect of the urethra 
measured 7 centimetres. He stitched the transplanted membrane to 
the urethra in front and behind and laterally to the soft tissues of the 
perineum. 

2. Portions of mucous membrane taken from other human beings 
have also been used. 

Wolfler* excised the callous parts of the urethra in a case of old 
stricture and allowed the gap to granulate, He then took strips of 
miftous membrane several centimetres long and i to 2 centimetres broad 
from the mucous membrane covering a prolapsed uterus, and laid these 
on the granulating surface of the urethral gap without fixing them with 
stitches. A catheter was tied in position and the grafts were left undis- 
turbed for five or six days. 

3. Mucous membrane taken from animals and birds has been trans- 
planted into gaps in the human urethra. 

Results. In the autoplastic and also in the heteroplastic methods 
of repair, complete restoration of the urethral canal has frequently been 
obtained. There is some danger of contraction at the points of union 
of the repaired with the intact portion of the canal. Sometimes several 
operations are necessary before the defect is finally closed. Wolflcr 
performed heteroplastic operations after excision of urethral stricture 
in three cases, and in two of these a No. 20 French bougie passed 
easily, and the patients required no further treatment with instruments. 
One patient died from nephritis six months after the operation, and on 
examining the urethra it was impossible to say where the transplanted 
portion of the urethra joined the proper mucous membrane. In Keyes’s 
case there was some contraction of the urethra a year later, but a No. 21 
French bougie passed. 

Lapiejko found that in one of his cases of transplantation of mucous 
membrane from the lip the patient was well two years afterwards. 

Pringle® found that transplanted urethra obtained from bullocks con- 
tinued to live and the urine passed through it. He found difficulty, 
however, in obtaining complete union at the anterior point of junction 
of the ox and human urethral mucous membrane, and in two cases this 
did not heal. In his third case a second operation was successful in 
closing the fistula. 

In one of his cases the transplanted urethra was excised on account 
of a persistent fistula, -and replaced by another graft, and it was found 
that the tube, except at the fistulous opening, was healthy nineteen 

' AnneUes des maladies des organes gMto-urinaires, 1894, p. 41. 

• Archiv /. klin. Chir,, 1888. * Annals of Surgery, Sept. 1904. 
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months after implantation. Another of his three cases died from renal 
abscess, and it was hardly possible to make out the line of union of the 
mucous membrane of the graft and that of the original urethra. 

FOR THE REPAIR OF URETHRO-RECTAL FISTULA 

Not uncommonly there are other complications, such as congenital 
stricture of the urethra and sometimes also calculi, found in the bulbous 
or prostatic portions of the canal. These complications must first be 
treated and then the operation for the cure of the fistula undertaken. • 

Operation. The bowel should be prepared by purging and 
enemata for some days before. If possible a steel bougie is passed along 
the urethra into the bladder. Suprapubic cystotomy is performed, and 
a drain inserted. With the patient in the lithotomy position a curved 
prerectal incision is made extending well out on to the ischial tuberosities, 
and this is deepened by dissection through the tissues of the perineum. 
The bulb is identified and freed posteriorly, and is then hooked upwards, 
and the wall of the fistulous communication can now be felt. If this be 
broad and short with a direct communication between the urethra and 
rectum, the dissection must be carried laterally round the rectum so as 
to get well beyond the fistula on either side. If possible the dissection 
should be carried upwards beyond the fistula so as to isolate it, but in 
doing this the fistula may be opened. If this. happens the edges of the 
opening must be picked up in catch-forceps and the opening enlarged so 
that eventually the fistula is cut across between the rectum and the 
urethra. Dissection is now carried further so as to separate the rectum 
from the prostate and bring the fistula well into view. Tliis dissection 
may be very difficult, for the septum between the rectum and urethra 
immediately above the fistula may be very thin. In this case the separa- 
tion of the rectum should be commenced well out on each side and carried 
towards the middle line. The next step is to close the openings in the 
rectum and urethra. The edges of the rectal opening are first trimmed, 
and a series of interrupted’ catgut sutures introduced through the wall, 
avoiding the mucous membrane. This is reinforced by a row of Lembert’s 
sutures. The opening in the urethra is now trimmed, and a silk-wove 
catheter replaces the bougie. The edges of the opening are brought 
together over this by interrupted catgut sutures, which do not penetrate 
the mucous membrane, and a second row placed over this. A rubber 
drainage tube is placed in the middle line, and the muscular tissues of 
the perineum united with catgut sutures. The skin wound is closed 
around the tube. The catheter in the urethra is removed, and a siphon 
apparatus attached to the«suprapubic drain. 
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After-treatment. The perineal tube is removed on the fourth 
or fifth day, and the bowels are kept confined for at least a week. The 
suprapubic drainage is continued for fourteen days, and then the tube 
removed and the wound allowed to heal. 

c 

If the fistula has a narrow track of some extent the operation is easier. 
A director should, if possible, be passed along the fistula from the rectum 
and acts as a guide. A thread of silk, may be passed round the fistulous 
tube and tied, and the tube cut across close to the rectum and the stump 
covered with Lembart’s sutures. Dissection of the tube is now carried 
d( 3 ^n to the urethral wall, which is similarly closed. 

Albarran ^ advocates a median incision passing forwards from the 
centre of the transverse parietal incision, where the fistula communicates 
also with the perineum. He also recommends that if there is inflamma- 
tion or abscess formation the perineum should first be freely incised and 
the fistula opened up and scraped, and if the fistula does not close after 
this a second operation should be carried out. Ziembicke ^ and Fuller ^ 
make an incision round the anus and carry it forwards in the middle line 
on the perineum and backwards over the coccyx. The extra-peritoneal 
portion of the rectum is isolated, the fistula cut across and closed, and 
then the rectum is twisted round so that the urethral and rectal 
openings of the fistula are no longer opposite each other. The rectum 
is fixed in this position. 

' Loc. ciL * Semaine wierf., 1889, p. 379. 

® Journ, of Cutan. and GenitO’Urinary Dis„ April, 1897. 
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CHAPTER XXI 

OPERATIONS UPON THE PENIS 

. OPERATIONS FOR HYPOSPADIAS 

Indications. Some form of plastic operation is required for all 
cases of defect in the floor of the urethra in which there is an impedi- 
ment to the act either of micturition or coitus. There is no need to 
operate when the penis is moderately straight and has not undergone 
the downward deflexion commonly met with in marked cases of the 
deformity, neither is operation called for when the urethra opens at the 
base of the glans ; in these cases the stream of urine can be projected 
normally and does not spray out and wet the patient as it does when 
recurvation exists. At the same time, however, it must be remembered 
that these are the easiest cases in which to secure a good cosmetic result, 
and the surgeon is not infrequently asked to operate upon them when 
the patient is grown up and is desirous of having the parts restored to 
their natural condition as nearly as possible. 

When, however, the urethra opens further back than the junction of the 
middle with the anterior third of the penis, operation is always advisable. 
In most of these cases there is so much recurvation of the organ that 
the urine cannot be projected in an unbroken stream, but is sprayed 
out so that the parts are continually wet and in a state of chronic irrita- 
tion that is most unpleasant and distressing ; moreover, fertile intercourse 
is practically impossible. 

The most suitable age for operation. As a rule, opera- 
tion should be delayed until the patient is about six years of age ; before 
that time the parts are so small and the inconvenience to the child is 
so slight as to render it unnecessary and inadvisable to endanger the 
chances of a successful result by operating when the parts are so delicate. 
The real difficulty in the operation lies in this smallness of the parts, 
which renders many of the operations recommended for this con- 
dition impracticable. It must also be remembered that it is difficult 
to repeat these operations, should they not be successful at the first 
attempt ; the parts, already scanty, are occupied by dense fibrous tissue 
which effectually precludes the satisfactory raising of flaps and their 
accurate coaptation and suture. . • 
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When the urethra opens close to the root of the penis, and the organ 
is markedly recurved, it will be well to commence treatment when the 
child is about five years old ; the first year may be devoted to straighten- 
ing the organ {vide infra). A considerable time should be devoted to 
this part of the procedure, as the success of the rest of the operation 
depends largely upon it ; as free incisions may have to be made, it is 
advisable that the cicatricial tissue resulting from them should have time 
to disappear as completely as possible before the final stages are under- 
taken, so that the parts may be supple and the flaps easily raised. 

If the meatal orifice he immediately behind the glans, it is well to* wait 
until the child is at least eight years old before operating. In this case 
even more than in the previous one it is most essential to have the 
parts as large as possible if the result is to be successful, and there is no 
objection to delay, since the child does not suffer from the abnormal 
position of the opening. In both classes of cases the operation should 
be practised before the onset of puberty. For this there are two 
chief reasons : the first and most important is that erections of the organ 
occurring after the operation in adolescents may seriously jeopardize 
the success of the operation, and the other is that the physiological 
development occurring at puberty materially helps to perfect the final 
result of the operation. 

Methods of operating. The cases requiring operation may 
be divided into two groups, viz. those in which only the portion of the 
urethra traversing the glans is defective, and those cases in which the 
urethra opens on the under surface of the penile portion, generally near 
the peno-scrotal junction or even as far back as the perineum. In the 
latter group of cases the operative procedure usually consists of at least 
two stages, of which one is that for restoration of the glandular urethra. 

FORMATION OF A NEW URETHRA IN THE GLANS PENIS 

Much ingenuity has been expended on this operation and many 
unnecessarily compheated methods have been introduced. If a plastic 
operation be really required, which is generally only the case when it 
is to form part of a more extensive operation, the urethra in the glans 
penis can usually be restored by one of the following simple methods : — 
From the redundant prepuce. When the urethra opens on 
the under surface of the base of the glans, the characteristic ‘ hooded ’ 
prepuce is present (see Fig. 326, a), and this may be made use of for 
repairing the urethra. , This hood or fold of the prepuce overhangs the 
glans hke a monk’s cowl, and by putting it on the stretch and thrusting 
a narrow bistoury through it from the mucous to the cutaneous surface. 
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a large buttonhole-like aperture (see Fig. 326, b) is cut, and through this 
the glans itself is made to pass backwards as the hood of the prepuce is 
brought forward over it (see Fig. 326, c). The preputial flap thus becomes 
converted into a jsort of apron below the frenal surface of the glans and 
can be utilized to furnish the floor of the new urethra, the roof of which 



C D E 

Fig. 326. Repairing the Penile Urethra by means of the Prepuce. 
A shows the ‘ hood * of rccUindant prepuce, b the incision made through it, and 
c the appearances when the glans penis has been passed through it. d shows the 
areas made raw upon the glans and the corresponding surfaces on the prepuce, and 
the method of inserting the sutures, while in e is seen the result when the sutures 
have been tied and the preputial flap trimmed up. * 

• R r 2 
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is provided by the slight groove which marks the normal situation of the 
urethra, and which is present even in the most severe cases. 

A fine india-rubber Jaques’s catheter (No. 6) is laid into this groove 
and its end is passed down the urethra for an inch or two ; a narrow 
strip of the mucous membrane covering the under surface of the glans 
is then made bare on each side of the catheter from the level of the 
urethral orifice to the tip of the organ ; the simplest way of doing this 
is to remove the mucous membrane with one snip of a fine pair of 
scissors. The flap or apron of prepuce is now laid over the catheter 
so as to form the floor of the urethra, and two small strips of *«kin 
are removed from it in a similar manner exactly opposite the raw 
surfaces already made on the glans (see Fig. 326, d). The raw surfaces 
on the glans on each side of the catheter are then approximated to the 
corresponding raw surfaces upon the preputial flap by fine horsehair 
sutures mounted upon the smallest fully-curved needles obtainable. 
Each suture should pass beneath the raw surface upon the glans parallel 
with its long axis, and the ends emerging from this should transfix the 
preputial flap at the corresponding points from its urethral to its 
cutaneous surface. Two or more of these sutures are passed on each 
side (see Fig. 326, e). 

It now only remains to join the posterior or lower margin of the pre- 
putial flap to that of the abnormally situated meatus. The latter is 
seized with catch-forceps, and its inferior margin is put well upon the 
stretch and pared away with fine curved scissors. This separates the 
mucous from the cutaneous surface, and the corresponding margins of 
the lower edge of the preputial flap are sutured to these with very fine 
catgut. Special care should be taken to approximate the mucous mem- 
brane of the urethra accurately to the corresponding surface of the 
preputial flap. The sutures should be passed so that the ends emerge 
from and are tied on the under aspect of the penis. , 

The new urethral orifice may be fashioned to the operator’s taste 
by making raw corresponding surfaces of the skin and the prepuce and 
suturing them together. It is well to make the new meatus unduly large, 
in order to allow for contraction. The catheter is secured in position 
by a single catgut suture passing through it and the adjacent prepuce. 

After-treatment. No dressing is necessary. The child lies 
upon his back with a cradle to keep the bedclothes from contact with 
the parts, and his legs fastened to the cradle so that he cannot roll over 
on to his face ; his hands should be tied so that.he cannot interfere with 
the wound. He should have a warm bath twice daily, after which the 
parts should be dabbed dry and dusted with boric acid powder. Alternate 
stitches may be .removed on the fourth day, and all the sutures may be 
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taken out by the end of the eighth day. The catheter over which the 
urethra is fashioned, which is secured in place by a single stitch passing 
through the preputial flap, should be kept in position for five days. It 
does not cause either cystitis or urethritis if the parts be thoroughly 
purified before the operation and if it be not passed down the urethra 
for more than 2 inches. 

From the skin on the under surface of the penis. This 
is a very useful method for restoring the anterior end of the urethra in 
the minor degrees of the deformity in adults who desire the operation. 
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Fig. 327. Repairing the Penile Urethra by means of a Penile Flap. 
A shows the incisions for the flap b, as well as those from the glans a, beneath 
which the flap is to be placed. These flaps are shown reflected in b, while in c the 
penile flap is turned up into position and the retaining sutures have been inserted 
on one side. The result is shown in d. 

It is simpler than the one just described, but it is only suitable for older 
subjects in whom the soft parts at the disposal of the surgeon are more 
voluminous. The operation consists in raising a rectangular apron-like 
flap of skin from the under surface of the penis below the urethral 
orifice, and turning this upwards over a catheter in the groove in the 
glans so that its cutaneous surface looks inwards and forms the floor 
of the new urethra (see Fig. 327, c). A small lateral flap is raised from 
each side of the glans ^pd beneath these the apron-like flap is inserted. 
They are then brought together to form the outer or cutaneous covering 
of the new urethra (see Fig. 327, d). 

The author has practised both these methgds in suitable cases with 
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the best results ; as far as his experience goes, one of them suffices for 
most cases of this type. Many others have been advocated, most of 
which have been tried with disappointing results. Beck’s ingenious plan 
of freeing the anterior end of the urethra, dissecting it up for an inch 
or more, and then thrusting it through a tunnel bored in the glans with 
a trochar demands not only a urethra of good size and firm consistency, 
but also much operative dexterity and extreme delicacy of manipulation ; 
sloughing of the isolated urethra may easily take place. The plan of 
Esmarch and Kowalzig (see Fig. 333), in which lateral incisions are made 
on the under surface of the glans, and between them a catheter is’laid, 
and the edges of the gutter thus made are refreshed and brought together, 
is theoretically good but most difficult to carry into practice. Owing 
to the extreme tension, much granulation occurs even if no suppuration 
follows, and the new urethra is full of dense fibrous tissue. 

FORMATION OF A NEW PENILE URETHRA 

It is upon the cure of the more severe forms of hypospadias that the 
greatest ingenuity has been expended. The author has tried most of 
the methods, and has found nearly all of them open to serious objec- 
tions. Duplay’s classical operation, the details of which arc shown in 
Fig. 328, which is so simple and apparently satisfactory on paper, is 
practically useless ; the parts are too small and the tissues are not 
sufficiently abundant. It is often difficult to draw the flaps together 
without strangulating the penis, and some amount of .sloughing is quite 
common in this form of operation. Hamilton Russell’s method {Brit. 
Med. Journ., 1900, vol. ii, p. 1432) is most ingenious, but the chance of 
sloughing of the narrow strips of skin out of which he fashions the new 
urethra is so great as to prevent the operation from coming into common 
use. C. H. Mayo {Jour. Amer. Med. Assoc., April, 1901) fashions a tube 
with a cutaneous lining from the skin of the dorsum qf the penis ; this is 
drawn through from the dorsum to the neighbourhood of the urethral orifice 
beneath the skin, and, when its vitality is assured, its lower end is fastened 
to the urethra at a subsequent operation, while its upper end furnishes 
the new meatus. This is an operation of great delicacy and difficulty, 
and for reasons already given is hardly likely to be used frequently. 

Straightening the penis. Before a plastic operation can be 
undertaken with any prospect of success, the penis must be straightened 
if it should have the characteristic recurved form often met with 
in hypospadias. This downward flexion of the, organ is largely due to 
a thick band of fibrous tissue running along the middle line just 
below the septum between the corpora cavernosa ; there may also be 
shortening of the under surface of the sheath of the corpora cavernosa 
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itself, and the effect of this is to bend the organ downwards so that the 
urine impinges upon the tip of the organ as it is ejected, and becomes 
sprayed out. Before proceeding to perform a plastic operation it is 
essential to straighten the organ, which may be effected by a judicious 
use of a tenotome. The penis is seized in the left hand and pulled 
straight so that the tense bands on the under surface are easily 
identified ; they are nicked transversely in one or more places until 
the organ can be made to lie flat upon the abdominal wall without 
any tension. In some cases the skin of the under surface of the 
peiJis, corresponding to what will be the roof of the new urethra, is 
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Fig. 328. Duplay’s Operation for Hypospadias, a and b show the pre- 
liminary stages, in wliich the penis is straightened and the urethra in the glans 
is repaired. The straightening is effected by a transverse incision which gives 
a lozenge-shaped space when the penis is pulled straight and is sewn up so as to 
produce a vertical cicatrix, c and d show the flaps raised on each side and united 
over a catheter and then covered in by drawing flaps across to meet over them. 

SO contracted that it must be divided also, and this, of course, gives 
rise to small diamond-shaped incisions when the organ is put on the 
stretch. These incisions are best closed by minute Thiersch’s skin-grafts ; 
it is well not to allow healing by granulation, as this is sure to be followed 
by re-contraction. The grafts, however, will not take satisfactorily 
unless the penis be kept in the straightened position, and, in order to 
ensure this, the author secures it to the abdominal wall by two 
sutures in such a way as to put the under surfaces of the corpora 
cavernosa fully upon, the stretch. A fold of boric lint is placed 
between the abdominal wall and the dorsal surface of the penis, so as to 
prevent irritation from decomposing sweat. It is also a good plan to pass 
a rubber catheter an inch or so down the uretJira, and to secure it there 
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by a suture ; this enables the urine to be led away from the grafted 
area and considerably facilitates their taking. No dressing is applied ; 
the bedclothes are kept from the parts by means of a cradle, and the 
child’s hands are secured so that he cannot interfere with the wound. 

This is an excellent way of performing an essential part of the opera- 
tion, but it is important to take sufficient time over it and, if necessary, 
to perform it in several stages. The chief point to be guarded against 
is the production of granulating surfaces, since these will be followed 

by fibrous tissue which 
may take on a keioid 
character and so defeat 
theobjects of theopera- 
tion. If necessary, a 
year may be spent over 
this part of the opera- 
tion. 

Bucknall’s op- 
eration. After trying 
all the operations enu- 
merated on p. 614, the 
one that has given the 
most satisfaction in 
the author’s hands is 
that suggested by Mr. 
R. T. H. Bucknall and 
described by him in 
the Lancet, 1907, vol. 
ii, Sept. 28. This has 
given admirable results 
in three cases, and the 
ease with which it can 
be done is in agreeable 
contrast to the difficulty of some of the other methods. The functional 
result is excellent, whilst the appearance of the organ after the operation 
leaves nothing to be desired. It is done as follows : — 

First stage. The urethral orifice is taken as the fixed point, and 
from this incisions are made for equal distances (see Fig. 329, a) upwards 
and downwards. The incisions upwards run parallel to each other and 
to the long axis of the organ, and are at such a distance apart as the 
operator judges will give a sufficiently wide new roof to the urethra, 
which is to be formed by the skin of the under surface of the penis. On 
each side of these incision^ narrow flaps are raised by carrying outwards, 
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Fig. 329. Bucknall’s Operation for Hypo- 
spadias. The incisions, a is the urethral orifice, h the 
vertical, and c the horizontal incisions for the flaps. 


OPERATIONS FOR HYPOSPADIAS 


617 


from the upper end of each, horizontal incisions aboxit J inch in length. 
The vertical incisions are prolonged downwards over the anterior 
surface of the scrotum, at least as far below the urethral orifice as they 
extend above it, and similar flaps are raised by carrying horizontal 
incisions outwards at their lower ends. It is advisable to make the incisions 
below the urethral orifice slightly longer than those above it, in order to 
allow for the greater retractility of the scrotal skin. 

The lateral flaps are dissected up on each side from the horizontal 
incision above to that below, taking care to raise them to the same 
dislfince throughout. They are then turned outwards .so that the appear- 
ances seen in Fig. 329, 


B, are presented, viz. 
a narrow central strip 
of skin having the 
urethral orifice at its 
centre ; the upper half 
of this forms the roof, 
the lower half the floor 
of the new urethra. 
Outside this is a broad 
raw surface, the outer 
vertical half being 
formed by the raw sur- 
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face of the reflected 
flaps, the inner by the 
raw surface from which 
they have been raised. 


Fig. 330. Bucknall’s Operation for Hypo- 
spadias. 'I'he penis secured to the scrotum, d and e are 
the supcrposicd edges of the flap b .shown in the pre- 
ceding figure, f is the drainage tube around which the 
sutures are fastened, and g is the scrotal incision for 


A No. 6 soft Jaques’s 
catheter is now taken, 
and its end is cut off 


liberating the penis in the subsequent stage of the 
operation. For the sake of clearness the catheter is 
not shown in situ. 


obliquely and inserted 

for -J- inch down the urethral orifice, which must be incised to admit it if 
necessary. The rest of the catheter is laid along the lower half of the 
median cutaneous strip, and the penis is brought down into contact with 
the scrotum so that the upper half of the median cutaneous strip lies over 
the catheter and forms the roof of the new urethra. The appearances 
seen in Fig. 330, c, are then presented, each lateral flap being flexed upon 
itself near its centre and forming a broad flange at the side of the penis. 

The next step is tq suture the flaps, which must be done with great 
care, as the sutures must not only fasten each lateral skin flap, but must 
also approximate the margins of the median cutaneous strips above 
and below so as to form a complete urethra surrounding the catheter ; 
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Fig. 331 shows how this is done. The sutures, which should be of the 
finest horsehair mounted upon the smallest needles obtainable, are first 
introduced from the under surface of one of the lateral flaps or flanges 
near to its angle of reflection. It emerges from the raw surface and is 
made to pick up the adjacent margin of the inferior median cutaneous 
strip ; it then takes up the corresponding edge of the upper median 
cutaneous strip, passes from the raw to the cutaneous surface of the 
upper half of the lateral flap or flange, and is finally made to transfix 
both halves of the lateral flap or flange from the upper to the lower 
cutaneous surfaces just external to the point at which it was introdficed 
(see Fig. 330, d). About four or five of these sutures are introduced on 
each side, and it is well to keep the ends long until they are all in 

position so that accuracy of insertion may be 
ensured. Finally, they are tied over a fine 
piece of drainage tube. 

If desired, the edges of the groove in the 
glans penis can be made raw and sutured to 
a corresponding raw area where it lies in 
contact with the scrotal skin ; but as a rule 
this is best left to a later stage of the pro- 
ceedings, when one of the operations previously 
described can be adopted. 

The catheter is secured in position by a 
fine horsehair stitch and is left long enough 
to drain into a bottle. The child is put back 
to bed without any dressings, the bedclothes 
being kept off by a cradle over the pelvis and 
the hands being fastened out of the way. 

No special after-treatment is necessary. The sutures are retained 
in position until the fifth day, when alternate ones^may be removed ; 
on the seventh or eighth day they may be all removed if primary union 
has occurred. The catheter may remain in for a week ; it does not give 
rise to any inconvenience.* 

Second stage. The result of the first stage of the operation is to fix 
the penis firmly to the anterior surface of the scrotum, at the same time 
providing a tube or tunnel lined with epithelium throughout, along which 
the urine can pass, and which is continuous behind with the normal 
urethra without the intervention of any stricture or diverticulum. 
The object of the second stage of the operation, is to raise the organ 
into the erect position, free it from the scrotum, and, at the same time, 
provide its under surface with a cutaneous covering. 

With this object in view, the incisions shown in Fig. 330, d, are made ; 
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Fig. 331. Bucknall’s 
Operation for Hypospa- 
dias. The arrangement of 
the sutures, u is the lumen 
of the newly formed urethra. 
The arrows point to the 
pieces of drainage tube over 
which the sutures are tied. 
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they should go well wide of the margin of the penis and should be parallel 
to it and of the same length. By following Mr. Bucknall’s description in 
the first case done by the author it was found that these lateral flaps 
were not wide enough to allow them to be folded round the under surface 
of the freed penis so as to meet in the middle line without tension. They 
should be made very wide, as it is most important that they should meet 
without any tension, and it is immaterial to the union of the wound in 
the scrotum how wide they are. 

When these flaps have been raised, the penis must be separated from 


thef scrotum by a little 
careful dissection, during 
which it is advisable to 
insert a fine bougie down 
the urethra in order to 
define it and so avoid 
button-holing it when 
dissecting up the penis. 

The operation is com- 
pleted by wrapping the 
scrotal flaps around the 
body of the penis and 
suturing them together 
in the middle line (see 
Fig" 332, e). The raw 
surface on the scrotum is 
closed by a few sutures, 
and the raw surface left 



at the angle of reflection 
of the penis from the 
scrotum is sutured as 
shown in Fig. 332, F. 

No catheter need be 


E F 

Fig. 332. Bucknai.l’s Operation for Hypo- 
spadias. Final stage. Shows how the new urethra 
is closed in by flaps dissected up from the scrotum. 
The raw area, h, must be carefully closed by suturing 
the edges of the skin, t and k. 


used, as the patient can 

micturate normally ; no dressing is necessary, as the penis maintains an 
erect position. The sutures are removed at the end of the week, and 


the fashioning of the urethra in the glans can be undertaken as soon 


as union has occurred throughout. 

This operation is very simple and easy to perform when a thorough 
understanding of it hfis been acquired. It seems to be quite an ideal 
operation for those cases in which the urethra opens at the peno-scrotal 
junction ; in two cases of this kind done by the author the result was 
perfect. When the opening is further back in,the perineum the operation 
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is more difficult, but the idea of providing a complete cutaneous lining 
to the urethra continuous with the normally existing one is an excellent 
one, and does away with one of the greatest objections to other plastic 
operations of this kind. ^ 

IHfflonltiM. The only practical difficulty met with in the operation 
was making the scrotal flaps meet around the penis in the flnal stage 
of the operation. As mentioned above, this was subsequently overcome 
by cutting much wider flaps than those originally suggested by Mr. Buck- 
nail. A theoretical objection which occurs to the author, but which there 
has not yet been time to verify by experience, is the possibility of*the 
development of hairs along that portion of the floor of the urethra derived 
from the median raphe of the scrotum. It is possible that this may not 
occur, partly from the fact that hairs do not develop freely along the 
raphe, and partly on account of the early stage at which the operation 
is performed ; but, should experience show that this does occur, the 
author would suggest that it can be easily remedied in future by first 
preparing a surface free of hairs along the median raphe by means of 
Thiersch’s skin grafts. When this has become properly established it 
will be easy to perform the operation in the usual manner and there will 
then be no possibility of hairs developing. 

OPERATIONS FOR EPISPADIAS 

This condition is much rarer than the preceding one and is far less 
amenable to treatment. The deformity is always more marked, the 
penis being rudimentary and recurved upwards, and the affection is 
almost invariably associated with ectopia vesicse. As has been pointed 
out by Mr. Thomson Walker (see p. 479), a plastic operation having 
for its object the restoration of the vesical cavity cannot provide a satis- 
factory sphincter vesicae, and therefore complete functional restoration 
of the penis and its urethra is an impossibility. The surgeon’s aim is 
merely to provide a channel down which the urine can be conducted 
to the urinal which the patient has to wear for the rest of his life. This 
of course only applies to the operations that aim at restoring the vesical 
cavity. In the more modem methods, in which the bladder is extirpated 
and the ureters are implanted into the rectum, plastic operations upon 
the urethra are not called for. 

As in the operation for hypospadias it may be necessary to divide 
the procedure into two stages, the first being straightening the stunted 
and recurved penis, while the true plastic operation is performed at the 
second. Straightening the penis is far more difficult and less satisfactory 
in epispadias than in h}q>ospadias. In spite of free division of the corpora 
cavernosa it is extremely difficult to keep the organ properly stretched 
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during the process of cicatrization, and, as suppuration and free granula- 
tion commonly result from the irritation to which the wound is subjected, 
the after-condition is worse than before the operation. If the operation 
be attempted, its main lines will follow those of the operation for hypo- 
spadias. The closure of the urethra cannot well be effected by any 
modification of Bucknall’s method (see p. 616), since the middle line of 
the abdomen is occupied either by the protruded mucous membrane of 
the bladder or by the cutaneous flaps which cover it in ; therefore Duplay’s 
classical method is usually followed (see Fig. 328), the flaps being taken 
from the dorsal instead of the under surface of the penis. For reasons 
already given (see p. 614) this method is unsatisfactory, and the author 



A B C 


Fig. 333. Formation of the Urethra in Cases of Epispadias. In a are 
shown the incisions, which extend deeply, as seen in b. The catheter is then laid 
in position, and the hnal stage is seen in c. 

has on one occasion formed a covering to the urethral groove by super- 
posed skin flaps turned in, one from either groin. The flaps were cut 
with a long pedicle which was left unsevered until they had become 
firmly adherent in their new position, when they were trimmed off in 
the usual manner. The first flap had its cutaneous surface downwards 
and its raw surface upwards, the second was applied so that its raw 
surface was in apposition to the raw surface of the first and its cutaneous 
surface was therefore outwards and formed the skin of the penis. The 
result was not very sightly, but was quite efficient. 

If it be desired to form a fresh urethra through the glans, this may be 
done by the same flap, or by the method of Esmarch (see Fig. 333). 

The proximal end of the newly formed urethra requires to be joined 
up to the reconstituted bladder-wall. This may be done at the time 
the new urethra is formed, but, on the whole, it is better to postpone it 
until healing of the flaps has taken place. A catheter is then introduced 
into the bladder, or preferably a median perineal section is performed 
and the urine drained away ; the adjacent margins of the urethra and 
the skin covering the bladder in the region of its anterior wall are pared 
and sutured with fine horsehair. 
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CIRCUMCISION 

Indications, (i) Phimosis. Although the operation is frequently 
recommended for all cases of phimosis whatever tlieir degree, and 
although there is much to be said in favour of operation in these cases 
from the point of view both of cleanliness and morality, it is by no means 
absolutely necessary except when the preputial ring, i. e. the junction of 
the mucous with the cutaneous surface, is normally, or has become patho- 
logically, so narrow and unyielding that it is impossible to withdraw it 
over the glans. A long narrow prepuce does not per se require to be 
removed, although extra care is required for proper cleanliness and to avoid 
balanitis. Should this latter condition supervene, the first effect of the 
inflammation is to thicken the prepuce, to make its orifice relatively 
narrower, and to convert the case into one of acquired phimosis. Unless 
the prepuce be slit up, severe ulceration possibly ending in gangrene 
may occur. This, however, is not a true circumcision, which should 
not be done under these circumstances (vide infra). 

(ii) Soft chancre beneath a long prepuce. Here the conditions are very 
similar to those in balanitis beneath a redundant prepuce, but the danger 
of gangrene is greater. In some of these cases circumcision allows 
the soft sore to be excised completely along with the redundant prepuce, 
but as a rule simple slitting up of the prepuce is to be preferred to circum- 
cision (vide infra). 

Contra*indications. It is not advisable to do a complete 
circumcision when there is acute inflammation going on beneath the 
prepuce ; the most that should be done in these cases is to slit up the 
prepuce so that free drainage and proper exposure of the subjacent 
parts may be secured. Infection of the cut surfaces is almost certain 
to occur, and, if a complete circumcision has been doney.this may result in 
a foul wound encircling the whole organ, giving rise to wide destruction 
and serious cicatrization afterwards. 

This operation should always be done at the earliest age possible ; 
if performed a few days after birth there is hardly any disturbance follow- 
ing it, and it is extremely simple, provided that great care be taken 
to arrest all bleeding before the patient is left, as haemorrhage is most 
dangerous at such am early age. In an adult the operation is more 
troublesome, chiefly on account of the variations in size of the organ 
subsequently. . 

Operation. This small operation, which is generally left to dressers 
amd house surgeons, is difficult to perform reailly neatly and satisfactorily ; 
the most common., defect in the operation is the presence of a tender 
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rediindant mass in the neighbourhood of the.frenum, which may granu- 
late for weeks before healing takes place ; it disappears very slowly 
but eventually becomes unrecognizable. A line of ulceration surrounding 
the penis owing to imperfect union of the flaps is another objectionable 
feature not infrequently seen. 

It is probable that the classical method of performing this operation 
is somewhat to blame for the ugly results so often seen. In this plan 
the separated blades of a pair of dressing forceps are made to embrace the 
glans penis parallel to and immediately in front of the corona. The 
blades are gently closed upon the skin, in doing which the glans is allowed 
to slip back so that when the blades are closed they press the prepuce 
together in front of it. The portion of the prepuce in front of the forceps 
is shaved off with a sharp knife, and the forceps are then removed and the 
shortened prepuce is allowed to retract. This exposes the corresponding 
mucous surface of the prepuce which has not been divided, and this is 
slit up from the preputial orifice back to the level of the skin section 
and the redundant portion pared away. The skin and mucous surfaces 
are then brought into apposition throughout by fine sutures of catgut 
or horsehair. 

There are two objections to this method. The first is that the mucous 
membrane must be cut in a slanting direction from behind downwards and 
forwards towards the tip of the organ ; in other words, the line of section 
must be parallel to the corona. If care be taken to place the forceps 
parallel with the corona and to keep them so during the approximation 
of their blades, it is possible no doubt to make the line of section correctly 
and to divide the mucous membrane subsequently so that the mucous 
and cutaneous surfaces will meet everywhere without tension and with- 
out the risk of leaving a raw granulating surface in the neighbourhood 
of the frenum ; even then, however, it is necessary to insert sutures 
in the neighbourhood of the frenum, and these are irritating and are 
followed by the formation of a tender swelling. The second objection is 
that with this method it is difficult to gauge the exact amount of tissue 
that should be removed. The amount actually removed will vary largely 
according to the state of the organ at the time of the operation ; on the 
one hand, it is common to see so much removed that the organ is almost 
bereft of skin, while on the other, most surgeons have been called upon 
to operate a second time owing to the fact that after the first operation the 
glans has retracted beneath the skin, which has then become contracted 
in front of it, giving ri^e to a secondary phimosis. Another less important 
objection is that a beginner may press the blades of the forceps too 
tightly together and damage the skin so much that it sloughs sub- 
sequently. This error can be avoided by placing the forceps a little 
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further forward on the prepuce and cutting through the latter behind 
their blades instead of in front of them, so that the compressed portion 
of the prepuce is removed along with the free end. 

The method which offers the best results even in the most inexpert 
hands is the followng : After the patient has been anaesthetized, a pair of 
catch-forceps is placed on the preputial orifice on each side of the mid- 
dorsal line, and a probe or the closed blades of a pair of fine blunt-pointed 
scissors are inserted between it and the glans and pushed backwards to the 
corona so as to separate any adhesions between the two. Then, while 
the assistant pulls the forceps well forward, one blade of the scissons is 



Fig. 334. Paring away the Prepuce in Circumcision. 

% 

passed beneath the prepuce and the other above it and the foreskin is 
slit up in the middle line right back to the corona with a single cut ; this 
divides the mucous and cutaneous surfaces back to the same level. 
The two preputial flaps are now reflected, all adhesions between them 
and the glans separated, and any retained smegma removed. It will 
then be seen how much of the redundant tissue need be removed ; as 
a rule very little suffices, and it is always advisable to leave enough to 
just cover the corona so as to prevent undue irritation. In order to 
pare off the redundant prepuce the parts should, be put on the stretch 
as shown in Fig. 334, and the surgeon, using a pair of blunt-pointed fine 
curved scissors, pares away as much of both the cutaneous and the mucous 
surfaces of the prepuce a% he deems necessary parallel to the corona. 
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As the scissors travel round from the dorsum to the frenum they approach 
‘more nearly the free margin of the prepuce, and it is a good plan not to 
carry the incision quite up to the middle line of the frenum ; if it be 
made to terminate about a sixth of an inch from the middle line on 
each side, the terminal branches of the frenal artery are not divided and 
there is no necessity to insert sutures in the immediate neighbourhood of 
the frenum, which avoids a good deal of swelling and irritation. 

After the mucous membrane has been pared away on each side, a few 
fine horsehair or catgut sutures, preferably the latter, bring the edges 
into accurate apposition. This is quite easy, since the cutaneous and 
mucous surfaces have been everywhere cut on the same level. About 
six sutures sufi&ce in a young child, but a larger number should be used 
in an adult, as it conduces greatly to the success of the operation to 
have the raw edges in apposition everywhere. In a child no dressing 
is necessary ; a warm boric fomentation is laid over the genitals and is 
renewed every time the child’s diaper is changed. In an adult a strip 
of dry sterilized gauze may be wound round the incision and allowed 
to dry on ; this dressing may be soaked off next morning in the bath. 
After this it will only be necessary to apply a little boric acid powder 
and wrap the organ loosely in gauze to prevent chafing. 

After*treatinent. An adult should remain in bed or on the 
couch for four or five days with the parts protected by a cradle and the 
penis resting upon a few folds of boric lint. In an infant the ordinary 
routine of life need not be interrupted after the anfesthetic has been 
recovered from. The sutures, if of catgut, will probably soften and fall 
out spontaneously ; if they have not separated by the fourth day they 
should be removed in the case of an infant, while in an adult they may 
be retained imtil the end of the week. In adults also the bowels must 
be carefully regulated, and it will be well to insist on a low diet without 
alcohol ; the administration of a nightly draught containing bromide 
of potassium and other sedative drugs is valuable, as it tends to subdue 
erections. 

AMPUTATION OF THE PENIS 

Indications. Epithelioma is the only condition for which amputa- 
tion of the penis is likely to be required, but there are two points of much 
interest which have to be taken into consideration before the surgeon 
operates. The first question is the form that the amputation shall take 
in any given case, and t^e second question is whether the inguinal glands 
should be removed at the time of the operation whether they be enlarged 
or not. 

The type of operation required will be determined largely by the extent 
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of the disease when the case comes under notice. The penile lymphatics 
are collected into two main groups, a very extensive one from the glans 
and a network from the skin, both of which empty into large lymphatic 
trunks which follow the dorsal vein of the penis and at the root of the 
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Fig. 335. The Superficial and Deep Inguinal Lymph Glands, a, The 
superficial glands : i. Deep layer of the superficial fascia ; 2, Superficial epigastric 
vessels ; 3, Superficial layer of the superficial fascia ; 4, Superior external pudic 
vessels ; 5, Ilio-inguinal nerve ; 6, Spermatic cord ; 7, Internal saphenous vein ; 
8, Superficial layer of the superficial fascia ; 9, Gcnito-crural nerve ; 10, Femoral 
glands ; 1 1, Deep layer of the superficial fascia ; 12, Inguinal glands ; 13, Superficial 
circumflex iliac vessels ; 14, Superficial layer of the superficial fascia. 

B, The deep lymphatic glands : i, 2, 3, Cutaneous branclJes of the lumbar nerves ; 
4, 5, Pillars of the external abdominal ring ; 6, Spermatic cord ; 7, Suspensory 
ligament of the penis ; 8, Ilio-inguinal nerve ; 9, Penis ; 10, Scrotum ; 1 1, Internal 
saphenous vein ; 12, Deep' femoral gland ; 13, Saphenous opening; 14, Genito- 
crural nerve ; 15, Femoral artery ; 16, Femoral vein ; 17* Crural sheath ; 18, Falci- 
form ligament ; 19, External cutaneous nerve ; 20, Iliac portion of the fascia lata ; 
21, Poupart's ligament ; 22, Intercolumnar fascia ; 23, External oblique aponeurosis ; 
24, External oblique muscle ; 25, 26, Middle cutaneous nerve ; 27, Pubic portion of 
the fascia lata. (Cunningham.) 

organ pass on each side to the inguinal and external iliac glands. The 
lymphatics from the. skin empty into the superficial inguinal glands, 
whilst those from the glans pass into the deep inguinal group and thence 
into the external iliac glands through the crural canal. 
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It follows from these considerations, therefore, that it is unnecessary 
to remove the entire organ if only the free end of it be involved, and, as 
the disease usually starts in the neighbourhood of the glans, a partial 
amputation is nearly always sufficient. If the amputation be performed 
f inch behind tne furthest limit of the growth it will suffice. The 
entire organ need only be removed when the disease has spread so far 
back that it is impossible to get well free of it without detaching the 
crura from the rami of the pubes. 

The question as to the removal of the inguinal glands is one that has 
onlyp come into prominence recently. The distribution of the penile 
lymphatics has been given above, and the positions of the inguinal 
glands are shown in Fig. 335. From a consideration of these facts, it is 
evident that operations for cancer of the penis cannot be satisfactory 
unless undertaken before the infection has passed from the deep inguinal 
glands to the external iliac group through the crural canal ; when this 
has happened, the disease has passed beyond reach. Therefore the 
inguinal glands should be removed in all cases of cancer of the penis, 
whether they be enlarged or not. It would no doubt also be better to 
remove the lymphatics from the dorsal surface of the penis at the same 
time, but this is obviously a matter of difficulty, and in practice is 
apparently not necessary. Advantage should be taken of the incision 
for the removal of the inguinal glands to excise the lymphatic area in 
the skin, passing from the dorsum of the penis to the superficial inguinal 
glands. 

PARTIAL AMPUTATION OF THE PENIS 

Indications, (i) Cancer of the penis not extending further back 
than I inch from the corona. 

When the disease extends further back than this, the complete 
operation {vide infra), followed by suture of the urethra to the skin of 
the perineum, will probably be preferable to the discomfort which is 
likely to ensue if the penis be amputated at the peno-scrotal junction, 
as this leads to great retraction of the urethral orifice and constant 
trouble in micturition. 

(ii) Extensive warty growths in the. penis in elderly patients. Here 
the operation may be done to free the patient from a constant source 
of trouble and a fruitful cause of malignant disease. 

The simplest method of amputating the penis is to make a circular 
sweep around the organ, dividing all the structures at one cut. This, 
however, leaves a puckered cicatrix that it is difficult to adjust properly 
and in which granulation may exist for a considerable time before 
healing is complete ; moreover, since the urethra is in the centre of 
this area, considerable contraction of the orifice may result. 

• s s 2 
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Amputation by a ventral flap. A better procedure is to 
fashion a single flap, either from the dorsal or, preferably, from the ventral 
aspect of the organ ; this can be folded over the end of the stump, and 
provides a satisfactory covering for it. Most surgeons recommend a flap 
cut from the dorsal surface, but the author prefers to fashion it from 
the under surface, because the line of union of the flap is thus removed 
from contamination by the urine during micturition ; the point, however, 
is not of material importance. A ventral flap should be used when the 



Fig. 336 . Amputation of the Penis. Transfixing the penis, 

choice lies with the surgeon, but if the situation of the disease necessitates 
a dorsal flap, this may be made use of without hesitation. 

It is usual to control the circulation in the organ by encircling 
its base with a piece of rubber tubing drawn sufficiently tight. This 
is an unimportant detail, since firm compression of the root of the penis 
by the assistant’s fingers is quite sufficient if the surgeon operates 
reasonably quickly. 

The first point in the operation itself is to prevent the foul cancerous 
mass contaminating either the fingers of the surgeon or the skin of the 
stump, and for this purpose nothing is better than to sear the surface of 
the growth thoroughly with the actual cautery after this, the glans is 
wrapped in several layers of gauze soaked in i in 20 carbolic lotion, 
with a piece of sterilized jaconet outside. This is fixed round the end 
of the penis beyond the proposed line of amputation by t}dng it tightly 
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with a stout ligature. No contamination of the wound can then occur 
during the later stages of the operation. 

After the parts have been shaved, and the skin over the groins 
has been purified, an assistant seizes the end of the penis and holds 
the organ vertical whilst the surgeon marks out a U-shaped flap from 
its under surface by means of a vertical incision along the middle of 
each lateral aspect of the organ, united by a transverse cut across the 
under surface. The comers of the flap thus marked out should be 
rounded off, and its base should be opposite the proposed point of section 



Fig. 337 . Amputation ok the Penis. The stump. 

of the corpora cavernosa. A few touches with a sharp knife suffice to 
raise the flap from the underlying parts, and it is then folded back upon 
itself, whilst the surgeon, feeling for the line of demarcation between 
the corpus spongiosum below and the corpora cavernosa above, transfixes 
the penis with a narrow-bladcd bistoury between these two structures 
on a level with the base of the flap already raised ; the blade of the 
knife is kept parallel to the under surface of the corpora cavernosa. 
The edge of the knife is then turned towards the corpora cavernosa, 
and these structures are severed completely at right angles to the long 
axis of the organ by a rapid sawing movement (see Fig. 336). The 
corpus spongiosum is then dissected down towards the tip of the penis 
for about ^ inch and cut across ; this leaves the stump with the corpus 
spongiosum cut longer than the corpora cavernosa (see Fig. 337). 

The bleeding proceeds chiefly from the dorsal artery, but occasionally 
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the arteries of the septum bleed freely ; they are easily arrested by 
torsion or ligature, however. Before the flap is sutured in position it 
must be perforated to allow the urethra to pass through it ; this is 
done by thrusting the knife through the flap at a suitable spot, and 
the urethra, divested of as much of the corpus spongiosum as possible, 
is pulled out through it (see Fig. 338). A few fine horsehair sutures 
secure the flap, and, in order to prevent circular contraction of the newly 
formed meatus, the urethra is split up with scissors on each side, and 
the superior and inferior lips thus formed are sutured to the opening 
in the skin through which it emerges. * 



Fig. 338 . Amputation of the Penis. The flap »» position. 

s 

No dressing is needed, if the bedclothes be kept from contact with 
the parts by means of a -cradle ; micturition will take place normally, 
and the parts should be bathed with warm boric lotion after the act. 
The wound should heal by first intention, but careful watch must be 
kept to see that no contraction of the newly formed meatus occurs ; any 
tendency to this can be met by passing twice weekly a conical metal 
bougie 2 \ inches long, and graduated in size from Nos. 8 to ii English. 

Removal of the inguinal glands. This should be done 
on both sides and as thoroughly as in the corresponding operation for 
cancer of the breast. A crescentic incision with its convexity downwards 
is commenced just below ^the external abdominal ring, carried outwards 
across the groin and up again to Poupart’s ligament within an inch of 
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the anterior superior iliac spine ; the lowest point of the incision should 
be about 3 inches below Poupart’s ligament. The flap thus marked 
out is raised well up to Poupart’s ligament ; it is held back by an assistant 
while the glands arc dissected out as far as possible in one mass. It 
will generally be advisable to tie and divide the internal saphenous vein 
just before it joins the femoral ; the dissection should be carried up 
well inside the saphenous opening, and the gland occupying the crural 
canal should be removed also. Every effort should be made to remove 
the glands in one mass, and if the one in the crural canal be adherent 
it iS better to abandon the operation, as this implies such widespread 
infection that little good is likely to result. 

When the glands have been removed, the flap is replaced and sutured 
in position, with a drainage tube at the most dependent spot for the 
first twenty-four or forty-eight hours. There is often free oozing from 
the various veins joining the internal saphenous. 

Difficulties and dangers. The operation is simple and pre- 
sents few difficulties; the chief is haemorrhage, but even though no 
tourniquet be used, this is not of any importance if the operator be 
quick in his manipulations. The author prefers to use no tourniquet, 
as the compression exercised by india-rubber tubing drawn sufficiently 
tight to stop the circulation is apt to give rise to severe bruising of the 
erectile tissue, ending in troublesome chordee. If the surgeon knows 
where to look for the vessels, viz. on the dorsum in the middle line and 
on either side of the septum about half-way down, the bleeding points 
can be picked up easily and twisted or tied. It is important to stop 
all bleeding before suturing the flap, as otherwise blood may be extrava- 
sated beneath it and prevent union. Some surgeons pass a bougie 
in order to define the urethra prior to the transfixion of the penis ; this 
is not only unnecessary but objectionable, for the surgeon can always 
make out the whereabouts of the corpus spongiosum by touch, and 
passing a metal instrument down the urethra is very likely to carry 
infective material into the neighbourhood of the wound. 

COMPLETE AMPUTATION OF THE PENIS 

Indications. This operation is generally done for recurrent 
epithelioma of the penis. It is rare for a patient to neglect to seek 
advice for epithelioma before the disease has spread far. When, how- 
ever, the mischief extends much more than an inch backwards from 
the corona, and certainly when it extends as far back as the peno- 
scrotal junction, it will be advisable to remove the organ completely 
in order to make sure of getting beyond the disease. This operation. 
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like the previous one, should always be combined with excision of the 
inguinal glands on both sides ; it has the advantage that not only are 
the^primary growth and the inguinal glands removed, but the whole of 
the cutaneous lymphatic tract is taken away also. 



Fig. 339. The Parts concerned in Amputation of the Penis. Superficial 
layer, i, Corpus cavernosuin; 7, Pudic nerve with branches to the corpus caver- 
nosum, 2, the dorsum of the penis, 3, and the bulb, 5 ; 4, Compressor urethras 
muscle ; 6, Triangular ligament (deep layer) ; 8, Bulb ; 9, Triangular ligament 
(superficial layer) ; 10, Crus penis ; 1 1, Levator ani muscle. 



Fig. 340. The Parts concerned in Amputation of the Penis. Deep layer, i, 
Perineal branch of the small sciatic nerve ; 2, Anterior superficial perineal nerve ; 
3, Bulbo-cavernosus muscle; 4, Erector penis (ischio-cavernosus) muscle ; 5, Trans- 
versus perinei muscle ; 6, Tuber ischii. 

« 

The operation here described for complete amputation of the penis 
follows in the main the lines laid down by Mr. Pearce Gould {Lancet, 
1882, vol. i, p. 821). * 
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Operation. The parts are shaved and thoroughly purified from 
the hypogastric to the anal region, including also the upper third of 
each thigh ; the compress put on overnight for purification of the 
front of the abd-.>men and thighs may remain undisturbed during the 
first part of the operation. 

The patient is put in the lithotomy position and an incision is carried 
down in the middle line from the peno-scrotal junction to the mid-point 
of the perineum, and deepened until the corpus spongiosum is reached 
and defined. This should then be cut across well behind the growth (which 



Fig. 341. Complete Removal of the Penis. First stage. The scrotum 
has been split and the bulb exposed. 


should be prevented from contaminating the wound by the measures 
described on p. 628), and along the urethra is passed a steel sound which 
renders it prominent and enables the surgeon to dissect it away from 
the corpora cavernosa with a few touches of the knife as far as the 
triangular ligament ; it is left hanging in the wound for future use. The 
sturgeon now turns to the crura, which arc traced downwards and back- 
wards from the main body of the penis to their attachments to the rami 
of the pubes. Each crus is carefully and completely dissected off the 
bone throughout its full extent. The best instruments with which to 



634 OPERATIONS UPON THE MALE GENITALS 

do this are stout blunt-pointed scissors and a Farabeuf’s rugine ; a good 
deal of oozing generally accompanies this part of the operation. 

When the crura have been detached completely, the root of the penis 
is encircled by an elliptical incision which is carried up ^o the symphysis. 
The suspensory ligament is found and divided, and the penis is dissected 
downwards. The dorsal vessels are secured as they pierce the triangular 
ligament, and the whole organ can then be removed. The operation is 



Fig. 342. Complete Removal of the Penis. SecoruUstage. The urethra 
has been cut across just beyond the bulb. 


completed by removing the inguinal glands on each side, using for the 
purpose the incision described on p. 630. It is an advantage, however, 
in this case to make the incision so that the cutaneous lymphatic area 
between the penis and the inguinal glands is removed by it. 

At the end of the operation the divided urethra is brought down 
into the perineum, cut off to an appropriate length, and stitched to the 
lips of the wound about an inch in front of the anus. The remainder 
of the incision is united throughout (see Fig. 344). It is best to insert 
a small drainage tube at the base of the scrotum for forty-eight hours ; 
the latter should be enveloped in large dre^ings, but the region of the 
urethral orifice should be ieft free. 



Fig. 344. Complete Removal of the Penis, final stage. The wound has 
been sutured. The orifice of the urethra is seen in the perineum. 
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OPERATIONS UPON THE SCROTUM AND CORD • 

THE RADICAL CURE OF HYDROCELE 

Indications. (i) In all hydroceles in which a radical cure by 
other methods, such as the injection of iodine or carbolic acid, has been 
attempted unsuccessfully. 

(ii) In all cases in which the sac-wall is much thickened, or in which 
the hydrocele is not translucent. Here the milder injection methods are 
almost sure to fail, and it is better to perform the excision operation 
without having recourse to them. 

(iii) In all cases in which the patient is very anxious to make sure 
of a radical cure without delay. By adopting the method described 
below, a radical cure at the end of a few days can be promised with 
reasonable certainty. 

Only two methods of operating call for special remark : they are 
excision of the parietal layer of the tunica vaginalis, and eversion 
of the tunica vaginalis. Of these the former, which aims at removing 
all the removable part of the tunica vaginalis which is the primary 
seat of the trouble, is obviously the sounder in principle, whilst it is 
imdoubtedly the more satisfactory in practice. Eversion of the tunica 
vagina lis , as its name implies, aims at turning the tuftica vaginalis inside 
out and fastening it in that position by a few sutures. This has the 
objection that, whilst it entails nearly as extensive a cutting operation 
as the other, it does nothing to diminish the secreting area. Since 
recurrences have been known after imperfectly performed excisions of 
the tunica vagin alis , it follows that the eversion method is likely to be 
inferior to the other, while cases have occurred in which the sutures 
used to retain the timica vaginalis in its everted position have given 
rise to troublesome constriction of the cord : this method, therefore, 
will not be described. • 

Operation. The parts are shaved and thoroughly purified, and 
the penis is wrapped in a sterilized cloth and kept out of the way. 
The skin of the scrotum iS made as tense as possible, as in puncturing^ 
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a hydrocele, and a vertical incision is made over the upper and front 
part of the scrotum just of sufficient length to enable the enlarged scrotal 
contents to pass through it in its stretched condition. The anterior 
surface of the hydrocele is then carefully cut down upon, the object 
being to divide Ihe successive coverings of the testis evenly and equally 
throughout the length of the wound, without opening the cavity of the 
tunica vaginalis itself ; this demands a sharp knife and a light touch, 
but it facilitates the steps of the operation greatly, as premature 
opening of the hydrocele leads to collapse of its walls and to greater 
difficulty in identif5dng and removing the parietal layer. As the 
layers are divided, the hydrocele with the testicle are gradually 
squeezed out of the wound and are received in a sterilized cloth and 
thus shut off from contact with the scrotum below and behind it. When 
the surgeon recognizes that he has cut down to the tunica vaginalis 
itself, all the coverings superficial to it arc stripped off with a flat blunt 
dissector as far back around the hydrocele as possible, the object being 
to clear the tumour right up to the reflection of the tunica vaginalis 
on to the testicle, while the sac is still distended with fluid and thus 
easily definable. 

The tunica vaginalis is now opened up and the fluid allowed to escape, 
the margins of the incision arc held aside with catch-forceps, and the 
entire parietal layer of the tunica vaginalis is clipped off right up to its 
reflection on to the epididymis ; care is required to define this line 
exactly, especially at the globus minor. As a rule there is little 
bleeding during the division of the coverings of the hydrocele ; there 
is, however, fairly free oozing from the cut surface of the reflected 
tunica vaginalis, and this must be arrested carefully. A number of liga- 
tures will be required, and, if necessary, adrenalin may be applied to the 
oozing surface. It is also useful to swab over the visceral layer of the 
tunica vaginalis with undiluted carbolic acid ; the author always adopts 
this as an additional precaution against recurrence. 

The testicle, which now shows the appearance depicted in Fig. 345, 
is returned inside the scrotum, the wound in which has so contracted 
that it is only just large enough to admit it. A fine drainage tube should 
always be inserted, as otherwise a very unpleasant scrotal haematoma 
may result and may lead the patient to think that his hydrocele has not 
been cured. The wound should be secured by two or three fine horse- 
hair or silkworm-gut sutures, between which Michel’s metal cUps may 
be inserted, A continuous suture should not be employed, as the 
scrotum contracts so as to render proper approximation with a con- 
tinuous stitch uncertain. 

The drainage tube should be secured in place by a suture or a safety- 
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pin, as otherwise it may slip into the scrotum and be lost. A large 
mass of dressing should be applied and should be bandaged on 
tightly so as to exercise a certain amount of pressure upon the scrotal 
tissues. 

The drainage tube may be removed at the end of twenty-four hours, 
when it is a good plan to apply a collodion dressing, which keeps the 
scrotum well contracted, so that there is less fear of haemorrhage occurring 
into it. The scrotum should be supported on a pillow, and the patient 
should remain in bed for at least five days after the operation ; he may 

then get up, wearing a 
suspensory bandage, but 
should keep quiet for a few 
days longer. 

Complications. The 
chief complication to be 
feared is the occurrence 
of free venous oozing into 
and between the various 
scrotal coverings, which 
causes a large diffuse hsema- 
toma ; the best way of 
avoiding this unpleasant 
and fairly frequent com- 
plication is to follow strictly 
the steps of the opera- 
tion given above, cutting 
straight down to the tunica 
vaginalis before anyattempt 
is made to strip the soft 
parts pff, and then to 

Fig. 345. Excision of the Tunica Vaginalis coverings off the 

FOR THE Radical Cure of Hydrocele. tunica vaginahs en masse 

before the latter is opened. 
This avoids tearing up the coverings unduly, which is a frequent cause 
of a diffuse hsematoma. It is also essential to stop all bleeding before 
the wound is closed, and great care should always be devoted to this ; 
finally, the introduction of a drainage tube is essential if the surgeon 
is to make sure of avoiding a haematoma. 

Results. The results of the operation may lie said to be eminently 
satisfactory ; the author has never known a case of recurrence in his 
own practice, nor has he ever met with a case in which a patient sought 
relief for recurrence after this operation had been perfonned by another 
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surgeon. Septic complications are extremely unlikely to occur, especially 
if undiluted carbolic acid be used as recommended above ; healing is 
rapid, and the patient is generally well by the tenth day. 

OPERATIONS FOR VARICOCELE 

The radical cure for varicocele aims at the obliteration of as many 
of the branches of the pampiniform plexus as possible, leaving only 
a sufficient blood-supply to the testicle to ensure its proper nutrition. 
Ligajiure and excision of the veins is the only operation that needs 
consideration here. 

Indications, (i) For all persons suffering from varicocele who 
desire to enter the public services. To these the presence of varicocele 
is a bar, and the operation is therefore a necessary preliminary. 

(ii) In cases where there is a history of recurrent attacks of phlebitis 
and thrombosis in a varicocele which otherwise does not give rise to 
many symptoms. It is essential here to remark that the operation 
should be done during a quiescent period, as otherwise *a troublesome 
spreading thrombosis may occur at the seat of the ligature. 

(iii) In certain cases of sexual hypochondriasis associated with the 
presence of varicocele. These cases need the most careful discrimination 
and the most cautious prognosis ; but it occasionally happens that 
a patient suffering from a varicocele gets the most extravagant notions 
as to the serious and progressive nature of his complaint, and nothing 

.will satisfy him but the removal of the diseased veins. It is true that 
these cases generally suffer from other neurotic affections either before 
or. after the operation, which is by no means always advisable for 
all melancbjolic individuals who are the subject of a varicocele ; it is 
^ly when the varicocele assumes undue importance in the patient’s 
eyes that its removal will be called for. 

(iv) When the patient is about to proceed to a hot damp climate where 
he will he out of reach of surgery for a considerable time. Here the opera- 
tion may be a justifiable and useful prophylactic. 

Operation. The operation is extremely simple and satisfactory 
if properly done, but mistakes may be made which may seriously 
interfere with the patient’s progress, and may even endanger his life. 
The most rigid attention to asepsis is necessary throughout ; the 
purification of the genital area should always be attended to most 
carefully, and it is a good plan to fasten the penis out of the field 
of* operation by passing a suture through the prepuce and attaching 
it to the skin of the opposite thigh. The greatest care must be taken 
to see that the material with which the veins are ligatured is aseptic. 
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and any surgeon who has the least doubt as to the reliability of his 
catgut had better employ fine silk, which should be boiled for at les^t 
a quarter of an hour immediately before the operation. Another point 
of much importance is to avoid unnecessary haemorrhage. The secret 
of success in this operation is to attack the veins higli up, where they 
are not only converging to form a few main trunks, but are also l 3 dng 
in a defined tube of fat and fascia distinct from the vas ; here they . 
may be surrounded with a ligature without much risk of bleeding. 

An incision 2 inches long is made with its centre over the lower edge 
of the external abdominal ring, which can alwa}^ be identified,* and 
through which the cord can be felt escaping; the incision should 
never be lower than this. The cord is recognized immediately the 
superficial fascia has been divided, and, after its superficial coverings 
have been carefully cut through by incisions parallel to its long axis, 
the whole cord is hooked out either with the finger or on an aneur37sm 
needle. The bundle of veins is isolated from the vas, secured with 
two stout ligatures placed about an inch apart, and the intervening 
portion removed with scissors. The ligatures may be made to transfix 
the cord if this be very bulky, but when there is not much fat it 
is quite safe to encircle the veins in a single loop. There is little 
hkelihood of the ligature slipping if care be taken to divide the vessels 
some little distance beyond it. The vas always retains sufficient blood- 
supply if the normal line of separation between the veins and the vas 
be followed and the latter structure be not dissected oft too cleanly. 

The testicle now hangs supported only by the vas, and to prevent- 
too great a dragging on this, it is the general practice to leave one end 
of each ligature long and to tie these loosely together ; or a suture may 
be passed through the structures of the cord beyond each ligature and 
fastened. All bleeding is arrested and the wound is sewn up with a few 
horsehair sutures. No drainage tube is necessary if cajre be taken to arrest 
the haemorrhage, and if no tearing of the veins has taken place during the 
operation. Good firm pressure is applied over the wound by dressings 
kept in position by a spica bandage. The patient is usually in bed for 
about a fortnight. 

OPERATIONS UPON THE VAS DEFERENS 

VASECTOMY 

This operation was at one time practised as a substitute for castration 
for the cure of enlarged prostate, but has now fallen so completely into 
disuse that it is unnecessary to describe it here ; its place has been 
taken by enucleation of the prostate, which is more certain in its action 
and more favourable in its results. 
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VASORRHAPHY 

Indications, (i) Immediate suture of the vas is necessary should 
that structure be divided in the course of an operation affecting the cord, 
such as a radical xiure of hernia or varicocele. In the author’s experience 
this accident is most likely to occur in the operation for radical cure 
' of inguinal hernia in young children. In them the vas is very delicate, 
often runs a tortuous course, and has a very intimate connexion with 
the hernial sac ; consequently it is liable to be divided when the sac 
is separated from the constituents of the cord. In an. adult who is the 
subject of a recurrent inguinal hernia, it is often difficult to avoid 
damaging the vas during the second operation for radical cure, since the 
tissues of the cord are often densely matted together and the where- 
abouts of the vas may be a matter of uncertainty until it has been 
divided accidentally. 

(ii) Rupture of the vas by an injury rarely occurs, and is very difficult 
to diagnose when it happens. A plastic operation, however, should be 
done with the object of restoring the continuity of the vas if the con- 
dition be recognized. The operation would still be called for if the 
diagnosis were only made some considerable time after the receipt of 
the injury. 

The author has twice had to repair a vas deferens accidentally divided 
in the course of an operation for radical cure of hernia. The first case 
was in a young child, the second in an adult during a radical cure for 
recurrent hernia after a previous operation followed by profuse suppura- 
tion. Both operations were successful in the sense that accurate adapta- 
tion of the sutured ends was effected and that no atrophy of the testis 
had occurred two years after the operation ; the functional condition 
of the organ, however, could not, of course, be ascertained. 

In each case the method employed was the one described below, for 
the main idea of which the author is indebted to the account of a case 
recorded by W. J. and C. H. Mayo in the Annals of Surgery, 1895, 
vol. xxi, p. 35. Several other methods have been described and figured, 
but the vas is such a small structure, and its lumen is so minute, that 
those plastic operations based upon the splitting open of one end and 
the implantation of the other into it are attractive only in theory ; in 
practice they are of little use. 

Operation. The cut ends of the divided vas are sponged clean 
of blood and a fine, straight, round intestinal or common sewing-needle 
is introduced, eye first, down the lumen of one of its divided ends. It 
is immaterial which end is chosen, but the needle employed must be of 
such a size that it can just be passed down with fair ease, and that when 
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an inch of it is in the lumen of the vas it is a moderately tight fit. The 
point of the needle is now introduced into the lumen of the other eiid 
of the cut vas, and the latter is threaded over it (see Fig. 346, a). The 
point of the needle soon pierces the wall of the vas and is allowed to* 
protrude from it, and then the two ends are pushed together until they 

meet ; the lumen on each side of the division 
is thus in accurate apposition. It only now 
remains to secure the ends in place while they 
are on the needle (see Fig. 346, b). Four sutures 
of the finest catgut obtainable, threaded -upon 
correspondingly small needles, are introduced 
at each of the four cardinal points. This 
secures the ends, but for greater safety it is 
well to wrap them round in the fibrous tissues 
of the cord as in a sort of splint, securing 
this with a fine catgut stitch. 

The vas is now laid down in place and the 
tissues are brought together over it with fine 
catgut sutures ; the needle is then withdrawn 
from the vas by traction upon its point and 
the skin wound is stitched up without a 
drainage tube. W. J. and C. H. Mayo used 
catgut knotted at the points where the thread 
emerged from the vas, while Lydston {Annals 
of Surgery, vol. xliv) used silkworm-gut for 
threading through the lumen of the vas ; the 
end of this was brought out either through 
the skin or into the wound, and it was left in 
position for about ten days and then removed 
by traction. In the brothers Mayo’s case the 
catgut of course remained in situ until it was absorbed. The reason 
why the needle is preferred by the author is, that it is easier to thread 
down the lumen of the vas, it is stiller to work upon, and so makes a most 
excellent temporary splint, while if it be left in position until the soft 
parts are sutured over the vas, there appears to be no necessity to 
maintain any foreign substance as a splint in situ any longer. 



A B 

Fig. 346. Anastomosis 
OF THE Vas Deferens, a 
shows the needle in situ and 
the sutures introduced ; b 
shows the operation com- 
pleted, before withdrawal of 
the needle. 



CHAPTER XXIII 

OPERATIONS UPON THE TESTICLE 

ORCHIDOPEXY 

• 

Indications, (i) In all cases of retained or misplaced testis in 
which the organ does not descend lower than the entrance of the scrotum. 

In children it is common to find the testis suspended near the external 
abdominal ring, but capable of being pulled down to the bottom of the 
scrotum, only to slip up again directly the traction is relaxed. These 
cases should never be operated upon unless the condition be complicated 
with a hernia, at any rate before puberty ; as the onset of puberty 
occurs, the organ becomes heavier, the cord stretches, and the testis 
tends to assume its normal position at the bottom of the scrotum. 
Should puberty pass without the testis assuming its normal position, 
however, operation is advisable. 

(ii) In every case of misplaced or retained testis in which there is 
a coexisting inguinal hernia. 

The age at which the operation should be done is of considerable impor- 
tance. If possible it should be performed before the onset of puberty, 
since the testis ought to be in its normal position by the time it is 
assuming its virile characters. At the same time the child must be 
old enough to obey orders and to be quite clean in his habits, as the 
least sepsis is fatal to the success of the operation. On the whole, eight 
or nine is perhaps the best age. The operation may be done after the 
onset of puberty, but in that case more difficulty is experienced in 
bringing the testis down into position, there is more chance of want of 
development from deficient blood-supply afterwards, and there is con- 
siderably more discomfort occasioned by the after-treatment. 

Choice of operation. There are three operations at the 
surgeon’s disposal ; viz., complete removal or castration, permanent 
incarceration of the testis within the abdominal cavity, for which the 
fanciful name of ‘ orchido-ccelioplasty ’ has been coined, and true orchido- 
pexy or suture of the testis into its normal position. Of these methods 
the author invariably chooses the last in every case in which it is 
possible, and he has not yet met with a case in which it is impossible. 
Castration was formerly practised under the jrroneous impression that 
. T t 2 
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retained testes were alwa}^ functionally useless. The author long ago 
discovered the inaccuracy of this view when examining a retained testis 
removed in the course of a difficult radical cure of a hernia in a man of 
55. The testicle contained large numbers of active spermatozoa and 
showed no other sign of abnormality than its small ‘size. Since then 
there has been an opportunity of examining four other adult retained 
testes, and in all of them active spermatozoa were present. Castration 
is therefore clearly unjustifiable in this affection. 

In 1892-3 the author, in five cases, made use of the method which 
is now termed orchido-coelioplasty, and which he then believed to be 
original with him, viz. placing the testis inside the abdomen and closing 
the abdominal ring. The operation seemed a good one and the immediate 
results were promising, but luckily its weak points became apparent 
before enough cases had been operated upon to justify its publication. 
Two years after operation an adult patient contracted gonorrhoea, and 
the attack of acute peritonitis that accompanied the gonorrhoeal 
epididymitis in the affected organ led to the decision that, should 
circumstances ever demand inclusion of the testis in the abdominal 
cavity again, division of the vas should accompany it. A second case — 
a schoolboy, aged ii— showed another weak point in the operation. 
About eleven months after the operation he was kicked in the abdomen, 
and an alarming attack of peritonitis followed, and a large localized 
swelling, which turned out to be a haematocele, ensued. In a case 
operated upon by a colleague, an acute hydrocele formed during a severe 
attack of bronchitis, and this gave rise to acute peritonitis. 

This method, therefore, should be reserved for those cases in which 
true orchidopexy (vide infra) cannot be performed, and in doing it 
particular care must be taken to see that the testis is returned well 
inside the abdominal cavity and not only just inside the internal ring. 
In the latter situation it is not only very liable to injury, but it may 
act as a dilator in forcing the internal ring and producing a hernia. It 
also seems advisable to divide the vas in order to avoid the possibility 
of the spread of infection from the urethra. Division of the vas is not 
followed by atrophy of the testis if the vessels and nerves be left intact ; 
it only entails loss of procreative power in the organ affected. 

The third method, viz. orchidopexy, is the one that an increasingly 
large experience, both in children and adults, shows to be the best. It 
is true that it has had many objections urged against it. The chief of 
these are put forward by Mr. E. M. Comer (Diseases of the Male Generative 
Organs, The Oxford Medical Manuals, 1907, p. 88), and are as follows : — 

After quoting ‘ a recent ’ (but in the author’s experience quite 
inaccurate) estimate that, perfect success followed the operation in 30% 
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of cases between the ages of 5 and 13 and only 10 % at later periods of 
life, he states that the testicles thus sutured ‘ have not the necessary 
congenital capital to develop fully ; they must always remain small 
While, owing to a slight uncertainty as to what ‘ congenital capital ’ 
may be, the first part of this statement must necessarily be a matter 
of opinion, the second is one of fact, and the author has seen many 
cases, some nearly twenty years after the operation, that disprove it. 
The second objection advanced is that ‘ the cord must be freed ; a pro- 
ceeding not without danger to the vessels, injury to which means non- 
devdlopment of the gland In a properly performed operation the 
vessels are certainly not interfered with to such an extent as to lead to 
non-development subsequently, and those who have had much experience 
in the wide removal of veins in varicocele operations will agree that in 
them the vascular supply of the testis may be quite as much interfered 
with as in cases of orchidopexy without any risk of non-development 
ensuing. In orchidopexy the testis often hangs from a slender stalk 
consisting of the vas and its vessels only, but in the author’s experience 
this operation has never been followed either by sloughing or non- 
development. 

The third objection is that the cord, which has been freed in order 
to draw the testicle down, must cicatrize, and will be likely to pull the 
gland upwards again. Exactly how this is to be effected it is diificult to 
discover. If it be inferred that, owing to the formation of granulation 
tissue, the cord will contract in the vertical direction only, the important 
fact is overlooked that cicatrization will occur all around the cord, and 
this will cause it to form adhesions right down to the bottom of the 
scrotum, which should effectually prevent retraction. The fourth objec- 
tion is that vessels not directly severed at the operation may be stretched 
so tightly as to impede tlie return of blood through them, and that, 
further, their walls may be so damaged as to lead to post-ojjerative 
thrombosis. Whilst not denying the possibility of these accidents, the 
author would suggest that they arc not altogether unconnected with 
sepsis, which is well known to have been a great foe to this operation 
in its early days. The same remark applies with still greater force 
to the fifth and last objection, which is that the sutured testicle is very 
prone to suffer some subacute or chronic orchitis ‘ as a result of the 
impeded vascular return ’. This condition occurs after operations upon 
the testicle no doubt, but its cause is generally sepsis and not a mere 
mechanical one. • 

Against this very formidable array of objections may be placed the 
fact that the author has never seen a case of sloughing or atrophy of 
the testis in the many operations that he hasf performed in adults and 
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in children, and although the majority of cases have not been followed up 
sufficiently carefully to warrant any statistical statement of the results, 
yet the uniform success obtained in those that have been seen years after 
the operation lead him to recommend the operation ip those who are 
sufficiently sure of their aseptic precautions to warrant them performing it. 

Operation. A slightly oblique incision about i inch in length is made 
parallel with the long axis of the inguinal canal just over the external 
abdominal ring, and the structures covering the cord are exposed and 
the testis is identified. The coverings of the cord are divided by an 
incision parallel with that through the skin until the tunica vaginalis 
is reached and opened. In practically all cases this is continuous with 
the peritoneal cavity, and often contains a hernia. The testis is now 
lifted out of its bed, and it and the vas are freed as far up as the internal 
abdominal ring. The testicle is pulled upon in order to see how far 
down it can be pulled ; this will put upon the stretch a portion 
of the processus vaginalis, which must be divided by careful snips of 
the scissors, thus allowing the vas to straighten. The latter structure 
is generally long enough to allow the testicle to reach to the bottom of 
the scrotum, but it runs a tortuous course, the real factor impeding the 
descent of the testis being the shortened processus vaginalis and the 
tube of fascia containing the pampiniform plexus, which will need to 
be divided to the extent requisite to allow the testicle to be brought 
down ; it is often necessary to divide all the vessels except the 
artery of the vas and its companion veins, and the testis has therefore 
a very narrow pedicle. When the testicle has been brought down as 
low as this manoeuvre will permit, it sometimes happens that it is neces- 
sary to separate the vas from the back of the epididymis and thus to 
invert the testis, making the globus major the lowest portion of the 
organ ; this, however, is not usually necessary. 

The next step is to make a bed for the testis in the corresponding 
undeveloped half of the scrotum. This may be done by thrusting the 
index-finger through from the wound down into the bottom of the 
scrotum.. This gives room enough for the testis to be inserted, but 
it will not remain in position there unless some method of tethering 
it in position be employed. After trying various methods, the author 
has found none so convenient or so simple as the wire frame introduced 
by Sir Watson Che3me (see Fig. 347). In order to secure the testis to 
the transverse bar of this apparatus a medium-sized silk thread is passed 
through the tissues at the bottom of the organ, tafking care not to transfix 
the epididymis. The two ends of this suture are then threaded together 
into the eye of a large straight needle, which is passed down along the 
finger introduced into the*newly-made cavity in the scrotum and is made 
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to emerge from the bottom of the scrotum at its lowest limit. The 
needle is then unthreaded and the two ends of the silk thread are 
pulled upon and thus made to draw the testicle down as far as 
it will come. The ends of the thread are now passed round the 
transverse bar of the wire frame and 
tied in a bow. When replacing the 
testicle in the scrotum before making 
traction upon the ligature, it is im- 
portant to see that the vas is not 
twisted, as otherwise gangrene of the 
testis may occur. 

When the testicle has thus been 
secured, every oozing point should be 
tied with fine catgut, and the skin 
wound closed without a drainage tube. 

The ordinary dressings are applied to 
the affected side of the scrotum and 
the point through which the ligature 
emerges from it. 

After*treatment. The patient 
should stay in bed for a fortnight, and 
careful watch is kept upon the ligature 
to see that it is always tight. It is 
a good plan to increase the tension 
slightly every second day by untying 
the knot and refastening it. Sometimes 
the traction causes the silk thread to cut its way out about the tenth day : 
if this does not occur, it may be pulled through by traction upon one end. 

If there be a hernia, the appropriate steps for closure of the inguinal 
canal should be taken before the skin wound is closed. 


h 



Fig. 347. Cheyne’s Testicle 
Frame. The suture is fastened to 
the transverse bar d. Sterilized tapes 
arc fastened to the points a, and 
c to keep the frame in position; a 
rests on the mid-point of the peri- 
neum, h and c on eitlier side of 
the mid-line in the hypogastric 
region. 


EPIDIDYMECTOMY 

Indications. Epididymectomy, or excision of the epididymis, is 
only called for in certain cases of tuberculous disease of the testis. The 
merits of this operation and its indications have been much disputed, 
and even at the present day its exact position cannot be said to be 
defined. The plan of performing early castration for unilateral tuberculous 
disease of the testis ia rejected by many surgeons in favour of the more 
logical one of excising the tuberculous area in the affected organ, mainly 
on the ground that it is thereby possible to remove the tuberculous disease 
radically without any risk of destroying the internal secretion of the 
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testis ; a matter of importance should the opposite testicle eventually 
become destroyed. More recently still, however, there is a tendency 
to dispense with even so limited an operation as this, and to employ 
curettage of the affected area combined with open-air treatment and the 
injection of tuberculin. A review of personal experience and a study 
of the literature on the subject indicate the following as the principal 
conditions for which the operation may be required : — 

(i) All cases of tuberculous disease attacking the epididymis of the 
remaining testis after removal of its fellow. Castration is out of the 
question here, since the patient would be deprived thereby of the setre- 
tion of his remaining testis. The only alternative to epididymectomy is 
incision and scraping combined with treatment by tuberculin. 

(ii) When there is advanced tuberculous disease either in both testes 
or in the survivor of two, the operation may be performed in combina- 
tion with scraping or excision of tuberculous foci from the body of the 
testis. In these cases the results are not very satisfactory, but the 
operation is to be preferred to castration, ' which entails the loss of 
the internal secretion of the testis. 

(iii) In early cases of unilateral or bilateral disease strictly limited 
to the epididymis, where there is a prospect of removing the disease 
completely without sacrificing the testicle. 

In both of these last two groups of cases the great difficulty is to 
determine whether the body of the testis be affected or not, and it is 
probable that some of the unsatisfactory results recorded after the 
operation are due to the fact that the epididymis alone has been removed 
when the body of the testis has been affected simultaneously. Since 
a proper selection of cases is essential for successful treatment, and 
since it is impossible to tell by palpation whether the body of the testis 
be affected or not, the author has been in the habit for the last two years 
of incising the body of the testis freely in order to ascertain this point. 
He was led to it partly by the considerations just mentioned, and partly 
by noting that, in cases of wounds of the body of the testis in which 
the organ is split completely open, there is no apparent bad after-result 
after suture of the cut edges of the tunica albuginea. The practice has 
been to incise the tunica albuginea freely, so as to split open the body 
of the testis much in the same way as the kidney is explored; this 
enables the operator to see at once whether there be any affection ot 
the body of the testis ; if so, appropriate measures can be adopted. 
Under these conditions epididymectomy becomes as sotmd and radical 
an operation as castration itself, while it is free from the serious results 
that may follow the latter operation. Mr. R. J. Godlee, in his Bradshaw 
Lecture on ‘ Tuberculosis »of the Genito-Urinary Organs ’ {firit. Med. 
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Journ., 1907, vol. ii, p. 1702), says : ‘ I have given up removing every 
tuberculous testicle, however quiescent, if no sign of the presence of 
tubercle could be found elsewhere, because it has so often led to dis- 
appointment, th.-' patient returning before long with the opposite testicle 
affected. I do not hesitate to remove one testicle which is completely 
disorganized, both body and epididymis, if it is causing much pain or 
inconvenience, and under such circumstances would take away as much 
of the vas as can easily be got at ; but in most cases removal of the 
epididymis appears to be the better practice and equally efficacious. 
Thorough curetting often gives excellent results.’ 

Numerous statistics have been prepared to show the relative frequency 
with which tuberculous disease occurs in both testicles, but these are 
very conflicting, and it is certain that the disease may recur in the 
opposite testicle in spite of early castration. It is therefore of little 
value to quote statistics as to the relative frequency of recurrence after 
epididymectomy and after castration. There is probably not much 
difference in this respect between the two operations. A more important 
point is the frequency with which the body of the testis is implicated 
by the time that the mischief in the epididymis is sufficiently pronounced 
to be detected. The best series of figures is given by Rdclus, who 
found by post-mortem examination that both portions of the testis 
were involved in 48 out of 68 cases. This high proportion may surprise 
those who have been in the habit of merely palpating these cases and 
finding the lesion apparently limited to the epididymis in the large 
majority of cases. The author confesses, however, that since he lias 
had the opportunity of obtaining more precise knowledge by laying 
open the body of the testis, his opinion upon the matter is much more 
in accord with R 4 clus’ statistics. 

Operation. An incision from 2 to 3 inches long is made over 
the front of the scrotum parallel with the long axis of the testicle. If 
any portion of the skin be adherent, or if there be a sinus present, the 
affected area is enclosed in two elliptical incisions and removed. The 
tunica vaginalis is opened and the testicle is exposed. Removal of the 
epididymis is usually easy when there is no tuberculosis of the body 
also ; the important point is to preserve the blood-supply of the testis 
derived from the internal branch of the spermatic artery, which reaches 
the body of the testis in the angle between it and the epididymis at the 
upper part of its inner aspect. The reflection of the tunica vaginalis 
binding the globus minor to the body of the testis is divided on each 
side with a knife or scissors, and the epididymis is peeled up from the 
back of the body of the testis until the globus major is reached, when 
the vas deferens is divided on a level with <the upper border of the 
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testicle, care being taken to free it entirely from the vessels before this is 
done. The globus major is peeled off the body of the testis as cont- 
pletely as possible, after dividing the tunica vaginalis on each side ; its 
actual connexion with the testis is ligatured and the epididymis is then 
cut away completely. 

The body of the testis is now incised vertically along its posterior 
aspect ; the incision need not extend more than a third of the distance 
through the organ unless tuberculous deposits be encountered. Incision 
of the tunica albuginea at once displays any tuberculous infection present, 
and the affected area can be clipped out cleanly with fine sharp-poftited 
scissors. 

The edges of the divided tunica albuginea are brought together with 
a few fine catgut sutures, all bleeding points are ligatured, and a small 
drainage tube is inserted down to the bottom of the scrotum, the wound 
in which is secured by interrupted silkworm-gut or Michel’s metal sutures. 
The drainage tube is removed in the course of twenty-four hours. 

CASTRATION 

This is an operation which should not be undertaken lightly. There 
are two distinct ill results produced by the removal of a testicle : one 
is the loss of procreative power, the other the loss of the internal secre- 
tion of the testis with its important psychological sequelae. Neither of 
these results is serious provided that only one testicle be removed ; the 
seriousness of the case lies in the fact that the other organ may become 
destroyed subsequently. 

Indications, (i) For new growths of the testis. Castration is 
the best treatment for this condition, whether the growth be innocent 
or malignant ; in the latter case the operation should be undertaken 
immediately the diagnosis is made, since these growths »are very malig- 
nant, and all practical surgeons realize how gloomy the prognosis is in 
these cases. The only hope is in early operation, and therefore an 
immediate exploratory incision should be practised if there be the least 
doubt as to the nature of any tumour of the testis. 

(ii) For certain cases of tuberculosis of the testis. The cases requiring 
castration demand careful discrimination. It is generally admitted that 
it is legitimate to remove a tuberculous testicle that is completely dis- 
organized, and is the cause of pain or annoyance to the patient, 
provided that there be on the opposite side sufficient healthy testicular 
structure to maintain the internal secretion of the organ ; for instance, 
it would be unjustifiable to remove a testicle, however disorganized, if 
it were the sole remaining one. The other condition for which castration 
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was at one time widely recommended, viz. early tuberculous disease 
limited to one testicle, has been discussed in connexion with epidid3miec- 
tomy (see p. 648), and it would seem that the latter operation, if properly 
carried out, is oij the whole the preferable procedure in these cases. 

(iii) The operation has been occasionally performed for misplaced 
testis ; it should, however, only be resorted to when orchidopexy is 
impossible, the patient is advanced in years, and the testis is much 
atrophied. 

(iv) Castration has been performed in order to effect a sound radical 
curS of an inguinal hernia. Such an extreme measure can, however, 
hardly ever be called for nowadays. Should it be impossible to 
avoid wounding the vas, the testis should still be left in situ ; should 
the organ be misplaced, as a result of a previous attempt at a radical 
cure, it would appear better to free it and place it in the abdomen after 
dividing the vas so as to prevent the possibility of infection along 
it (see p. 644). This preserves the internal secretion of the testis, whilst 
it enables the abdominal ring to be closed entirely. At one time, when 
recurrence of hernia after a radical cure was common, an adherent testis 
was one of the chief obstacles to a successful second operation. 

(v) Castration was largely practised at one time for the cure of 
enlarged prostate ; it has, however, now given place to enucleation, 
which is more certain in its results and safer in its action. As double 
castration was necessary to produce any marked effect upon the prostate, 
the psychological results were formidable, and many deaths occurred as 
a result of it. 

(vi) Castration has been performed for syphilis, but generally under 
a misapprehension as to the nature of the case ; there is no necessity 
to perform the operation for the cure of syphilitic testis. For cases 
of injury castration is practically never required; the parts should 
be cleansed and the wound in the tunica albuginea closed by suture. 
It is very important to retain the internal secretion of the testis, even 
though the vas be divided. Castration has also been performed for old 
haematocele of the tunica vaginalis. There is, however, no reason why 
this drastic operation should be performed for such a condition ; incision 
and drainage, combined with removal of the lining membrane of the sac, 
should be quite sufficient to effect a cure. 

Operation. A free incision is made from just above the external 
abdominal ring down to the bottom of the scrotum. Should there be 
any part of the scrotnm adherent to the testis, this should be included 
in elliptical incisions and removed. The incision is deepened down to 
the tunica vaginalis, but the latter cavity should never be opened^ as 
infective material may be contained in it 'and may contaminate the 
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wound. The finger is passed round the tissues of the cord and, working 
downwards, frees the testicle and its ensheathing tunica vaginalis from 
the scrotal tissues. The whole organ is then drawn outside the wound 
and can be removed after ligature and division of the cjrd ; this should 
be done in two parts, the vessels being taken up in one ligature, whilst 
the vas is secured in another. This latter structure should be isolated 
up to the abdominal cavity in all cases before it is tied and cut across. 
In cases of tuberculous disease the external oblique aponeurosis should 
be slit up so as to expose the internal ring fully, and the peritoneum 
should be stripped off the vas as far into the abdomen as possible bA'ore 
the former is ligatured and divided. In cases of malignant disease it 
is well to isolate all the structures of the cord as far up as possible before 
they are ligatured and divided ; the vessels are followed up towards the 
loin and tied as high up as possible, while the vas is traced as near to 
the base of the bladder as the operator can reach and divided there. 
The internal abdominal ring may be slit up, if necessary to facilitate this 
step of the operation. 

The surgeon may occasionally desire to make an exploratory incision 
into the testicle to ascertain whether a given swelling be malignant or 
not before he removes it. In this case no incision should be made into 
the testis until it and its tunica vaginalis has been delivered through 
the scrotum, as mentioned above, preparatory to ligature and division 
of the cord. It should then be wrapped in a sterilized towel interposed 
between it and the scrotal wound, and, after being surrounded with 
swabs on all sides to catch any fluid that may escape, the incision is 
made into it. Should this show the swelling to be malignant, a large 
pair of clamp-forceps is put upon the cord, and the testicle, still 
enveloped in the sterilized cloth, is removed by a single stroke of the 
knife below this, so that there is no risk of infecting the wound in the 
scrotum. The structures of the cord are then dealt »with in the usual 
way by transfixion and ligature, as described above, after they have been 
isolated as far inside the abdomen as possible. 

All bleeding points are ligatured and a medium-sized drainage tube 
is inserted at the bottom of the scrotum, and the inguinal canal is 
closed completely by a few catgut sutures. The drainage tube is removed 
in forty-eight hours. 
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CHAPTER I 

OPERATIONS UPON THE BREAST 


• OPERATIONS FOR CARCINOMA 

Before describing the operative treatment of cancer of the mamma, 
it is necessary to refer shortly to the more important anatomical and 
pathological observations which have led to the development of the 
modem extensive operation. 

SURGICAL ANATOMY 

The breast tissue proper consists of a central part, the corpus mammae, 
and of a peripheral portion made up of branching processes which become 
more and more subdivided as they extend into the paramammary fat, until 
finally they become continuous with the connective-tissue septa of the 
subcutaneous fatty tissue. The breasf, therefore, has no distinct capsule. 
In the young adult nullipara the corpus mammae is compact, well 
defined, and contains but little intramammary fat, while the peripheral 
processes are relatively small. In the multipara the corpus mammae 
contains more fat and the peripheral processes extend more widely 
into the paramammary fat. 

The breast tissue has a much wider distribution than was generally 
supposed. The extent and arrangement of the parenchyma is well 
demonstrated by treating the breast with a 5% solution of nitric acid. 
If slices of the fresh organ be placed in this solution for a few minutes 
and then washed under running water, the albumin of the epithelial 
cells of the parenchyma is coagulated, while the connective tissue is 
rendered transparent, homogeneous, and somewhat gelatinous. The 
ultimate lobules of the parenchyma now appear as little opaque, sago- 
like bodies, 1-2 millimetres in diameter, arranged in grape-like clusters 
around the terminations of the finer branches of the ducts. 

The tooth-like processes which pass from the anterior surface of the 
corpus mamm ae are attached to the skin by fibrous prolongations known 
as the suspensory ligaments of Cooper. The parenchyma is prolonged 
into these processes, and in spare women, with well-developed mammae, 
it may reach almost to the skin. 
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Vertically the breast tissue extends from the second rib to the sixth 
costal cartilage at the angle where it begins to sweep upwards to the 
sternum ; the horizontal diameter reaches from the edge of the sternum 
opposite the fourth costal cartilage to the fifth rib in the mid-axillary line. 
The inner hemisphere rests almost entirely on the pecforalis major ; at 
its lowest part it overlies the upper part of the aponeurosis covering the 



Fig. 348. Dissection of the Front ok the Chest and Axilla to show 
THE Relation of the Quadrants of the Breast to the Subjacent Muscles. 
I, I.eft costal margin ; 2, External oblique muscle ; 3, Serratus magnus muscle ; 
4, Latissimus dorsi muscle ; 5, Subscapulans muscle ; 6, Short head of the bicep)S ; 
7, Coraco-brachialis muscle ; 8, Sheath of the axillary vessels ; 9, Pectoralis major 
muscle. The dotted line denotes the extent of the breast ; the areas a, b, c, and d 
correspond to its four quadrants. 

rectus and external oblique muscles. The upper half of the outer hemi- 
sphere rests upon the greater pectoral, on the edge of the lesser pectoral, 
and to a slight extent on the serratus magnus, upon which it extends 
upwards into the axilla as high as the third rib, where it comes into 
relation with the pectoral group of axillary lymphatic glands situated 
upon the inner wall of the axilla. The remainder of the outer hemisphere 
rests almost entirely upon the serratus, except the lowest part, which 
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overlaps the fleshy digitations of the external oblique arising from the 
fifth and sixth ribs. It follows, therefore, that about one-third of the 
whole mamma lies inferior and external to the axillary border of the 
pectoralis major. These relations have been dwelt upon in detail because 
the surgeon musif cut beyond the limits here mentioned if he wishes to 
remove the whole of the breast tissue. 

According to Heidenhain, in a breast which is the seat of an ordinary 
scirrhous cancer, there are present throughout the whole gland proliferative 
changes in the epithelium of the parench}nna and in the interacinous 
connective tissue which must be looked upon as precancerous, and which 
are sooner or later destined to develop into active malignant disease. 
While admitting the truth of the above statement in exceptional instances, 
the writer’s pathological observations have led him to conclude that 
when cancer manifests itself in a portion of breast tissue which has been 
left behind as the result of an incomplete operation, the so-called recur- 
rence generally originates in the same way as it does in the extrinsic 
tissues, viz. by the proliferation of cancer cells which have found their 
way into the l3miphatics from the primary tumour. This question, 
although of great interest to the pathologist, is of less importance to 
the practical surgeon, since, in removing all the lymphatics of the breast, 
he must of necessity also remove all the parenchyma. The aim, therefore, 
of the operator should be to remove not only the breast tissue but also 
as much of the surrounding tissues as anatomical and pathological research 
has shown to be likely to contain the lymphatics along which the cancer 
cells have disseminated. Unfortunately, it is impossible in any given 
case to say definitely to what extent this dissemination may have 
taken place, and herein lies the difficulty and uncertainty in the operative 
treatment of the disease. 

Lymphatics. The lymphatic system of the mamma consists of five 
sets of vessels which communicate freely with one another : (i) A cutane- 
ous set including those of the nipple and areola. (2) The subareolar 
plexus of Sappey, which receives efferents from the skin as well as those 
intra m a mm ary lymphatics which accompany the main lactiferous ducts. 
(3) The intramammary lymphatics proper, which, after forming a net- 
work around the lobules, run for the most part along with the blood- 
vessels in the interlobular connective tissue. While some of the efferent 
intr amamm ary lymphatics open, as above stated, into the subareolar 
plexus, the majority pierce the posterior surface of the gland to join the 
retromanomary l}miphatics. According to Poirier and Cun6o, some of 
the l}anphatics which proceed from the upper hemisphere ascend over 
the clavicle to join the supraclavicular glands. (4) The lymphatics of the 
subcutaneous tissue superficial to the mamma, form part of the general 
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- subcutaneous lymphatic system of the chest and upper part of the 
abdomen ; they anastomose on the one hand Math the intramammary 
and deep fascial lymphatics, and on the other hand Math the l}anphatics 
of the skin, the channels of communication occup3dng for the most part 
the ligaments of Cooper. (5) The retromammary lymphatics occupy the 
loose retromammary cellular tissue and the deep fascia which covers 
the muscles subjacent to the mamma. They form the deep fascial 
lymphatic plexus which Heidenhain and the writer have shown plays 
such an important role in the local dissemination of the disease. The 
recent researches of Handley have still further demonstrated the impor- 
tance of these l3anphatics. According to this observer, when the lym- 
phatic plexus of the deep fascia becomes involved the disease permeates 
it by a process of continuous growth which is centrifugal and practically 
equal in all directions. An important pcunt to note, too, is that this 
plexus may become infected before the tumour has become adherent to 
the pectoral fascia, and is probably also the plane along which the 
disease spreads occasionally to the opposite axilla. ‘ Later on permeation 
spreads into the smaller muscular and cutaneous tributaries which 
drain vertically into the plexus and so infects the adjoining layers to 
a depth which reaches its maximum opposite the centre of the primary 
growth ’ (Handley). The small nodules which then occur at the junction 
of the skin and subcutaneous tissue are generally due to a superficial 
extension of the disease from the breast along the lymphatics contained 
in the ligaments of Cooper, or they represent ‘ accidental efflorescences 
of growth which have extended upwards from lymphatics of the deep 
fascia which have become permeated with cancer cells’. Handley has 
also shown that it is by the centrifugal permeation of the plexus which 
occupies the fascia covering the anterior sheath of the upper part of 
the recti and linea alba in the epigastric triangle that the disease 
generally reaches the peritoneal cavity and the liver. ‘ The cancerous 
permeation extends along the numerous finer anastomoses which, piercing 
the parietes, connect the lymphatic plexus of the deep fascia with the 
subendothelial l3anphatie plexus of the pleura and peritoneum, and 
with the mediastinum and portal glands. . . . Unfortxmately the 
microscopic growing edge is not clinically recognizable, and the 
surgeon cannot determine for each case as it comes before him how far 
the circle, of fascial permeation has extended. If the case is a very 
early one, permeation may still be confined entirely within the limits 
of the breast. If it is moderately early, only a small area of the pectoral 
l3anphatic plexus, an area perhaps not so large as the diameter of the 
breast, may have been' invaded. But if the case, though still operable, 
is late, or if the cancerous epithelium is proliferating with more than 
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average rapidity, the permeated area of the deep fascial plexus may 
already have passed considerably beyond the margin of the breast. 

‘ Since there are no satisfactory clinical means at present of fixing 
the limit of fascial permeation in a given case, the only safe rule is to 
remove a very ^ide circle of the deep fascia round the growth, and 
a smaller circular area of skin ’ (Handley). 

The researches of Handley have led him to add to the radical operation 
the further routine step of removing the subcutaneous tissue and aponeu- 
rosis covering the recti over an area corresponding to the epigastric 
triangle. 

With regard to the relative amount of skin and deep fascia which 
should be removed in the routine operation, Handley’s researches confirm 
the original view of the writer that in the early stage of carcinoma of 
the breast, i. e. before the skin has become tacked down over the tumour, 
it is not necessary to remove an excessive amount of skin. It is important, 
however, to remove a wide area of subcutaneous tissue and deep fascia. 
Upon this point Handley writes as follows : ‘ The area of skin taken 
away in the operation should obviously be no larger than is necessary 
and no healthy skin should be removed. It has already been shown 
that cancer does not spread in the plane of the skin, but, nevertheless, 
free removal of skin is necessary, owing to the vertical extension to 
the skin after a time, and over a smaller area, of the growth which is 
spreading in the deep fascia. The necessary conditions can usually 
be fulfilled by the removal of a circular area of skin 4 to 5 inches 
in diameter with the growth at its centre. The very extensive ablation 
of skin carried out by some surgeons is based upon erroneous ideas of 
the pathology of dissemination and is not found practically to improve 
the results of the operation. . . . It is a fortunate circumstance that 
breast cancer spreads primarily in the parietes along the deep fascia 
and only secondarily involves the skin. For while removal of the skin 
has, in some hands, reached its furthest possible limits without any 
corresponding improvement in results, it is possible to remove the deep 
fascia over a wider area than is yet the usual custom. The removal 
of a maximal circular area of deep fascia centred upon the primary 
growth is a step absolutely essential to the completeness of the operation, 
except in very early cases. . . . 

‘ It is only when the tumour is situated below the nipple that the latter 
should occupy the centre of the ablated skin. When the cancer is situated 
at the sternal margin of Jhe breast the subcutaneous tissue and deep fascia 
must be excised for a considerable distance beyond the opposite edge of 
the sternum, while if it occupies its lower margin the fascia must be 
dissected off the rectus and external oblique, turther down towards the 

u u 2 



66o OPERATIONS UPON THE BREAST 

umbilicus. If, on the other hand, the growth be situated in the axilla, 
it will be necessary to excise the deep fascia as far as, or it may be even 
beyond, the cephalic vein as well as further back over the outer surface 
of the latissimus dorsi.’ 

The axillary lymphatic glands. The number of axillary lymphatic glands 
which may be met with in patients suffering from cancer of the mamm a 
is often far in excess of that usually described by anatomists. This is 
accounted for by the fact that some of them are no larger than a pin’s 
head, while others are frequently found to have undergone such marked 
adipose transformation that they are very liable to be mistakeff for 
ordinary fat globules. Both these varieties are just as liable to become 
malignant as are the more t 5 q)ical glands. The early stage of glandular 
infection is, of course, microscopic, so that the absence of enlargement 
and induration of the glands is no proof of their freedom from malignancy. 

While the pectoral group, which lies along the lower border of the 
pectoralis minor, is generally the first set to become infected, it must 
be remembered that the apical or subclavicular group may alone be 
affected. When the tumour is situated cither at the lower or at the 
axillary border of the breast the subscapular group may be the first 
to become infected ; when, on the other hand, the tumour involves the 
inner hemisphere this group generally escapes, or is infected only at a 
late stage of the disease. 

From the operative point of view the subclavicular glands are by 
far the most important. Although diseased, it is often impossible to 
feel them by palpation through the floor of the axilla ; they not infre- 
quently give rise, however, to a feeling of deep-seated resistance or 
nodular induration when firm pressure is made over the infraclavicular 
triangular depression which corresponds to the intermuscular space 
between the clavicular origins of the pectoralis major and deltoid muscles. 
It is important that the operator should be familiar wi^h the topographical 
relations of these glands. They lie in close relation to the superior 
thoracic artery, which ramifies in the cellular tissue and fascia covering 
the upper two intercostal spaces. When diseased they are liable to 
become adherent to the sheath of the highest part of the axillary vein. 
Above the glands are the clavicle and subclavius muscle, while immedi- 
ately below them is the upper border of the pectoralis minor; in front 
of them we have, of course, the pectoralis major and the costo-coracoid 
(coraco-clavicular) membrane. It is in the region occupied by these 
glands that recurrence was so frequently met with when the operator 
contented himself with leaving the muscles and trusting to clearing 
the axilla from below. 

The pectoral muscles. t We are indebted to Halsted for adding to the 
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routine operation the removal of the pectoralis major muscle. Tliis step 
is called for in the first place to obtain the necessary access for the removal 
of the subclavicular glands and fatty cellular tissue and fascia at the 
apex of the axilja, and in the second place, because Rotter has shown 
that the perforating branches of the internal mammary and of the superior 
thoracic arteries, after piercing the pectoralis major, pass through the 
retromammary tissue into the substance of the breast, and that these 
vessels are accompanied by paravascular lymphatics which are efferent 
for the breast. After piercing the pectoralis major these lymphatics 
occifpy the retropectoral fascia and ascend between it and the pectoralis 
minor to open into the subclavicular glands. Rotter pointed out, too, 
that at an early stage of the disease and before the tumour has become 
adherent to the pectoral fascia, the cancer cells may be conveyed by 
these channels through the retromammary fat and pectoral muscle to 
small lymphatic glands situated in the fascia upon the posterior surface 
of the pectoralis major, as well as by the more generally recognized channels 
to the axillary glands. He found that dissemination had taken place 
by the former route in a third of the forty cancerous breasts he examined. 
These paravascular efferent lymphatics only pass through the sternal 
portion of the muscle, so that the clavicular fibres need not be removed in 
every case. In the cases in which the subclavicular glands are alone 
involved, it is no doubt along these retropectoral paravascular lymphatics 
that the infection travels. 

The sternal portion of the pectoralis major and the pectoralis minor 
should therefore be removed as a matter of routine, (i) because either 
they or the glands and fascia behind and between them are liable to 
be infected, and (2) because it is only by their removal that the surgeon 
is able to thoroughly clear the subclavicular space. It is unfortunate 
that students in the dissecting-room arc encouraged to dissect the axilla 
from below ; by approaching it from the front, after removing the sternal 
fibres of the pectoralis major and then the pectoralis minor, they would 
gain a much better conception of what is meant by a thorough clearance 
of the axilla, and they would have the additional advantage of being 
able to trace the blood-vessels and nerves from their origin to their 
distribution. 

The serratus magnus. As a considerable part of the outer hemisphere 
of the breast lies upon this muscle, it is obviously important to remove 
the deep fascia covering it as well as that covering the upper digitations 
of the external oblique muscle of the abdomen. Unfortunately the 
fascia here is thin and tends to adhere to the muscles, especially where 
they interdigitate and where the lateral branches of the intercostal 
vessels and nerves pierce the fascia. If the t^imour be adherent to the 
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fascia there should be no hesitation in removing along with it a wide 
area of the serratus, a portion of the adjacent external oblique, and, if 
necessary, a portion of the posterior thoracic nerve. 

INDICATIONS FOR OPERATION 

Except in the presence of special contra-indications depending for 
the most part on the general health of the patient, the radical operation 
should be performed whenever there is even a remote possibility of 
obtaining a permanent cure. 

With regard to paUiative operations in advanced cases no definite 
rules can be laid down. Each case must be judged on its own merits. 
Speaking generally, however, it may be said that palliative operations 
should be the exception rather than the rule, and they should not be 
undertaken imless there is every reason to believe that the patient’s 
life will thereby be prolonged, or that the operation is likely to remove, 
or at any rate ameliorate, the mental or ph3:sical distress, such as is 
occasioned, for example, by the presence of a foul and painful ulcer. . 

The operation is contra-indicated (i) in the acute or inflammatory 
cancer, the so-called mastitis carcinomatosa of Volkmann ; (2) in cancer 
en cuirasse ; (3) when the tumour is associated with multiple lenticular 
disseminations in the skin surrounding it ; (4) when the tumour is firmly 
fixed to the chest-wall ; (5) in an elderly patient the subject of an old- 
standing atrophic or diffuse cicatrizing carcinoma ; (6) when the glandular 
mischief in the axilla or in the neck is obviously so extensive as to preclude 
all possibility of a permanent cure, and when no palliative benefit is 
to be expected from a partial removal of the disease. 

THE OPERATION 

Preparation of the patient. The disinfection should not be 
confined merely to the pectoral and axillary regions, but should include 
also the neck, the shoulder, the upper arm, the abdomen down to the 
level of the umbilicus, and the back of the corresponding side of the 
chest as far rotmd as the spinal colunm. A carbolic compress should 
not be applied over such an extensive skin area for some hours before 
the operation, on account of the readiness with which this drug is absorbed 
by the skin. If the skin be disinfected the night before the operation 
it should be covered simply with sterilized towels (or gauze) kept in 
position by a bandage. In nervous patients the' writer is satisfied that 
it is not necessary to disinfect the skin the night before the operation, 
provided it be thorougMy done while fte patient is under the anaesthetic. 
Repeated disinfection of fhe skin is the reverse of beneficial, as it only 
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serves to stir into activity the organisms in the deeper layers of the skin, 
and at the same time to diminish its resistance to infection. 

For the preliminary cleansing of the skin the writer prefers a solution 
containing spirit^ of green soap and lysol. An advantage of this mixture 
is that all the time the skin is being mechanically cleansed with the 
soap, the lysol, which is a penetrating antiseptic, is also being well rubbed 
in. After washing off the above mixture with normal saline solution the 
skin is scrubbed with a large gauze swab freely soaked with Harrington’s 
solution,^ which is then removed either with sterile normal saline or 
witfi dry sterile gauze. 

Dry sterilized sheets should be arranged so as to cover the whole 
of the operating table and the patient, except, of course, the immediate 
field of operation. A sterilized triangular handkerchief is applied to 
the head so as to cover up the hair completely, and a large moist gauze 
swab is placed across the neck. The upper extremity on the same side, 
enveloped in a sterilized sheet from the tips of the fingers to the middle 
of the upper arm, is held abducted to a little beyond a right angle by 
a nurse, who should wear a sterilized overall. The anaesthetist, who wears 
sterilized cotton gloves, should be screened off from the field of operation 
by a sterilized sheet, and, if he be an expert at his work, there is no 
need for the patient’s face to be exposed to the view of the surgeon. 

The anassthetic. Except in patients who are very feeble and 
debilitated, or who are the subjects of cardiac mischief, the writer prefers 
to perform the operation under chloroform rather than under ether, 
as the bleeding is much less with the former drug, and less than half 
the number of artery forceps and ligatures are required. The operation 
can therefore be more quickly performed under chloroform, and a com- 
paratively short chloroform anaesthesia, with little bleeding, produces 
no more shock than a more prolonged operation under ether. If ether 
be used it should be given by the open drop-method, a sixth to a quarter 
of a grain of morphine and a hundredth of a grain of atropine being 
given half an hour before the operation. 

The operation is from beginning to end a strictly anatomical one, 
and it will be described step by step exactly as the writer is in the habit 
of performing it. It may be remarked, however, that as long as the 
operation is sufficiently radical, and founded on our present scientific 
knowledge of the paths of dissemination of the disease, the exact order 
of the steps in the technique is a matter of secondary importance. 

The skin incisien. In the development of the modern opera- 
tion a good deal of attention has been devoted to the planning 

‘ Commercial alcohol (94%),640c.c.: hydrochloric acid, 6oc.c. ; water, 300C.C.; 
.corrosive sublimate, 0*8 gramme. 
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of the skin incision. While it is better to err on the side of removing 
too much rather than too little skin, it is essential to bear in mind that 
whatever be the size and shape of the area of skin ablated, the part 
which overlies the tumour, and not necessarily the nippl^, should occupy 
its centre. It is a mistake always to make the skin incision coequal 
with the outline of the mammary prominence ; to do so in the case 
of a tumour placed at the circumference of the mamma would result 
in the sacrifice of an unnecessary amount of skin in one direction, and, 
what is still more important, in the removal of too little skin in the 
neighbourhood of the tumour. The tendency to depart too much ftom 
the wide eUiptical incision with well-prolonged extremities has not always 
been in the direction of improvement. 

The incision should be planned with the object of removing not only 
the breast and axillary contents, but also for the purpose of removing 
a still wider area of the circummammary fat and deep fascia. The 
objection to some of the incisions which have been recommended for 
the radical operation is that while they remove an unnecessary amount 
of skin in the average case, they do not allow of a sufficiently free 
removal of the subcutaneous tissue and deep fascia beyond the circum- 
ference of the breast. 

The entire incision may be described as consisting of three parts, 
viz. (a) an ablation or delimiting portion, (6) an axillary portion, and 
(c) an epigastric portion. 

(«) When the tumour is placed behind the areola, the ablation incision 
should take the form of a wide ellipse, or of an oval, placed with its long 
axis parallel to the lower border of the pectoralis major. The width of 
the ellipse will depend partly on the size and configuration of the mamma, 
and more especially on whether the skin is tacked down to the tumour, 
and if so, to what extent. If the skin be freely movable over the tumour, 
the ellipse need not necessarily include the whole fii the mammary 
prominence, but if the skin be at all involved the ablation incision should 
be more or less circular, as it is wiser to err on the side of removing too 
much rather than too little skin, and all question as to the possibility 
of subsequent closure of the wound should be kept in the back- 
ground. 

When the tumour is placed at or near the circumference of the breast, 
the delimiting portion of the incision must be modified so as to bring 
the tumour as nearly as possible in the centre of the ablated area. This 
can easily be done by simply bowing out one side of the ellipse well 
beyond the tumour, or, what is often more convenient, by adding to the 
delimiting incision a more or less V-shaped incision so as to remove 
an additional triangular area of skin with its base formed either by the 
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upper or the lower segment of the main incision, depending on which 
hemisphere the tumour is situated in (see Fig. 349). 

When the triangle is taken from the upper flap, the lower one, which 
is always the more redimdant, can often be made to fill in the gap ; 
if, however, the triangle be taken from the lower flap, the wound can 
sometimes be closed completely by suturing it in a T-shaped fashion. 
The various plastic methods employed for partieiUy or completely closing 
the wound will be referred to later. 

(6) The axillary portion of the incision extends from the upper and 
outdt angle of the ablation incision along, or a little above, the anterior 



Fig. 349. Incision for the Complete Operation for a Carcinoma occupying 
THE Upper Outer Quadrant of the Breast. 

fold of the axilla to a point an inch or so below its junction with the 
upper arm. 

(c) The epigastric portion of the incision, for the necessity of which we 
are indebted to Handley, is carried from the lower and inner angle of the 
dehmiting incision downwards and inwards across the epigastric triangle 
to end at the opposite costal margin 2 to 3 inches below the infrasternal 
notch. 

Reflection of the upper flap. The upper flap, which should 
be reflected first, is dissected upwards as far as the lower border 
of the clavicle and inwards to the opposite edge of the sternum. While 
this is being done the; assistant facilitates the process by grasping the 
edge of the flap with suitable grip-forceps so as to keep it stretched 
upwards. It is both time-wasting and superfluous to apply forceps 
to any but the more freely bleeding points. , 
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Securing the pectoral branches of the acromio-thoracic 
axis. These vessels, which arise from the thoracic axis (thoraco- 
acromial) a little below the middle of the clavicle, descend behind and at 
right angles to the interval between the sternal and clavicular fibres of the 
pectoralis major. To reach them this interspace is opened up first with the 



. Fig. 350. The Complete Operation for Carcinoma of the Mamma. Reflection 
of the flaps. Shows the extent to which the upper and lower flaps must be reflected in 
order to remove the whole of the breast tissue, and a still wider area of superficial 
and deep fascia. The forefinger is inserted in the interval between the clavicular and 
sternal origins of the pectoralis major so as to hook forwards the pectoral branches 
of the acromio-thoracic axis and branches of the external antbrior thoracic nerve. 
a. Fascia covering the coraco-brachialis muscle ; b, Fascia covering the short 
head of the biceps muscle ; c, Breast tissue covering the sternal fibres of the 
pectoralis major ; d, Clavicular fibres of the pectoralis major ; e, Pectoral branches 
of the acromio-thoracic axis and branches of the external anterior thoracic nerve ; 
F, Sternum ; g, Infrasternal notch ; h, Aponeurosis covering the rectus abdominis 
muscle ; k, External oblique muscle ; l, Breast tissue ; m, Fascia covering the 
latissimus dorsi muscle. 

handle of the knife, and then with the left index-finger, which is thrust 
deeply through the costo-coracoid (coraco-claviculv) membrane so as to 
hook the vessels forwards along with the external anterior thoracic 
nerve ; these are then divided between two artery forceps. By this 
preliminaiy step one of the.main sources of blood-supply to the breast is 
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controlled at an early stage of the operation. Before proceeding to the 
next step the flap is covered with a large gauze swab wrung out of 
hot normal saline solution. 

Reflection , of the lower flap. The assistant now grasps 
and pulls the mamma towards him while the surgeon dissects back 
the lower flap to a httle beyond the edge of the latissimus dorsi. The 
upper part of the flap is reflected so as to expose the outer wall of 
the axilla and the adjacent portion of the upper arm. During this 
part^of the dissection it must be kept in mind that the lower part of 
the axillary vein lies immediately under the deep fascia, and that with 
the arm abducted the vessel is projected forwards by the head of the 
humerus. The lower part of the flap should be dissected down so as to 
lay bare the superficial fascia of the epigastric triangle as well as that 
covering the upper digitations of the external oblique muscle of the 
abdomen. 

In dissecting back the flaps care should be taken to keep as close to 
the skin as is consistent with its vitality, otherwise one is very liable 
to cut into the breast tissue. This is especially important in the case 
of the lower flap, as the pectoral group of lymphatic glands when enlarged 
and diseased often lie close beneath the integuments covering the base of 
the axilla. If a malignant gland be accidentally cut into, it should 
be immediately removed, and, to avoid infecting the wound with cancer 
cells, a fresh knife should be taken. 

Division of the insertion of the pectoralis major. The 
arm is slightly lowered by the nurse so as to relax the pecto- 
ralis major, the sternal fibres of which are divided from without in- 
wards close to their insertion, the left forefinger being passed beneath 
the fibres so as to hook them forwards away from the axillary 
vessels. 

Detachment from the chest-wall of the sternal 
portion of the pectoralis major along with the breast, 
the circummammary fat, and the deep fascia. The upper 
border of the sternal portion of the pectoralis major is grasped by the 
operator’s left hand and put on the stretch, while the right detaches 
the subcutaneous fat and the origin of the pectoralis major from the 
sternum and costal cartilages from above downwards, the assistant 
meanwhile appl5dng forceps to the perforating branches of the internal 
mammar y vessels, if pqssible before they are divided. When the lower 
end of the sternum has been reached, the circummammary fat and deep 
fascia are dissected off the epigastric triangle along with the upper 
part of the anterior sheath of the recti, the .muscular branches of the 
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superior epigastric artery being clamped. Next, the fat and deep fascia, 
along with the lower and outer part of the breast, are cleanly dissected off 
the upper digitations of the external oblique, the lower part of the serratus 
magnus, the pectoralis minor, and, finally, off the in^er and posterior 
walls of the axilla as far back as the latissimus dorsi. The breast and 
pectoral muscle, with their deep surfaces directed upwards, are turned 
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Fig. 351. Further Stage of the Complete Operation for Carcinoma of 
THE Mamma. Division of the pectoralis major. The pectoral branches of the 
acromio-thoracic (thoraco-acromial) axis are clamped and divided ; the upper part 
of the sterno-chondral origin of the pectoralis major is detached, exposing the upper 
part of the pectoralis minor and the first intercostal space, a, Clavicular fibres of 
the pectoralis major ; b, Pectoralis minor ; c. Pectoral branches of the acromio- 
thoracic (thoraco-acromial) axis ; d. First external intercostal muscle ; e, Anterior 
perforating branch of the internal mammary artery ; f. Upper part of the sternal 
portion of the pectoralis major turned downwards so as to expose its deep surface ; 
G, Breast tissue ; h, Latissimus dorsi muscle covered by fascia ; k, Cut surfaces of 
the sternal fibres of the pectoralis major divided close to their insertion. 

backwards over the posterior fold of the axilla, and left attached to 
the remaining fascia and fatty contents of the space. 

Removal of the pectoralis minor. With a few touches of the 
knife the fascia at the upper and lower borders of.the pectoralis minor is 
divided, and the finger is passed under the muscle close to its origin so as 
to hook it forwards while it is being detached from the ribs. The muscle 
is then reflected upwards and outwards and removed by dividing it close 
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to its insertion into the coracoid process. Blunt dissection may be 
employed to free the under surface of the muscle as it crosses the axillary 
vessels. The blood-vessels which supply the muscle will be found to 
enter its deep surface close to its insertion. 
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Fig. 352. Further Stage of the Complete Operation for Carcinoma of the 
Mamma. Exposure of the axilla. The sternal portion of the pectoralis major, along 
with the breast, circummammary fat, and deep fascia, has been detached from the 
muscles of the chest-wall from within outwards and from below upwards, and folded 
back over the posterior fold of the axilla. The pectoralis minor is still in position. 
A, Internal anterior thoracic nerve ; b. Clavicular fibres of the pectoralis major ; 
c. Pectoral branches of the acromio-thoracic (thoraco-acromial) axis ; d, Pectoralis 
minor ; e. External intercostal muscle ; f, Serratus magnus ; c, Infrasternal notch ; 
H, Left rectus abdominis muscle ; k. External oblique muscle ; l, Latissimus dorsi 
muscle ; m. Retromammary fascia ; n. Posterior thoracic nerve ; o. Posterior 
surface of the pectoralis major ; p. Divided sternal fibres of the pectoralis major. 

Dissection of the axilln. The whole of the anterior wall of 
the axilla having been removed, the operator now proceeds to make 
a clean dissection of the axilla from above downwards, and not from 
below upwards as in the old operation. 

The clavicular fibifes of the pectoralis major are retracted upwards 
while the operator clears away the cellular tissue and fascia covering 
the upper two intercostal spaces. In continuing the dissection inwards 


OPERATIONS UPON THE BREAST 


670 

towards the vein the remains of the costo-coracoid (coraco-clavicular) 
membrane are removed along with the infraclavicular glands and fat. 
The sheath of the upper part of the axillary vein and the small superior 
thoracic vessels are also removed. Every particle of fatty tissue must 
be cleared away as high up as the sheath of the subclUvius muscle, the 
first rib, and the subclavian vein, and when the subclavicular glands 
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Fig. 353. Further Stage of the Complete Operation for Carcinoma 
OF THE Mamma. Division of the pectoralis minor. The pectoralis minor has been 
detached at its origin and thrown upwards, exposing the blood-vessels which enter 
its deep surface close to its insertion, a. Deep surface of the j^ectoralis minor with 
blood-vessels, b, entering it ; c. Clavicular fibres of the pectoralis major ; d. Pectoral 
branches of the acromio-thoracic (thoraco-acromial) axis ; e. External intercostal 
muscle ; f. External oblique muscle ; g, Serratus magnus muscle ; h. Posterior 
thoracic nerve. 

are extensively involved the clavicular fibres of the pectoralis major 
must be removed. The cephalic vein need not be injured. Not infre- 
quently the axillary artery is freely exposed as well as the vein, and 
when the acromio-thoracic (thoraco-acromial) axis has to be ligatmed, 
care must be taken not to divide it too close to its origin from the 
axillary. In separating the fat and glands " from the remainder 
of the axillary vein the dissection should be carried from above down- 
wards and from without inwards. The sheath of the vessel should 
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also be removed. Before dividing the tributaries of the vein, forceps 
are applied to them close to their termination, a stump being left to form 
a pedicle only just long enough to prevent the ligature from slipping. 
When the subscapular vessels are reached, at the level of the lower 
border of the subscapularis muscle, they are divided between two forceps 
at a little distance from the main vessels, and their distal portions are 
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Fig. 354. Further Stage of the Complete Operation for Carcinoma of 
THE Mamma. Cleaving the axilla. The pcctoralis minor muscle has been removed 
and the axilla has been cleared from above downwards, a, Axillary fat and 
lymphatic glands ; b, Tendon of the latissimus dorsi ; c. Ulnar nerve ; D, Long 
subscapular nerve ; e, Cut edge of the pectoralis major ; f, Internal cutaneous 
nerve ; g, Coraco-brachialis muscle ; h, Musculo-cutaneous nerve ; k, Median nerve ; 
L, Axillary vein ; m, Cut edge of the pectoralis minor ; n. Axillary artery ; o, Clavi- 
cular fibres of the pectoralis major ; p, Third rib ; Q, External intercostal muscle ; 
R, External oblique muscle ; s, Infrasternal notch ; t, Rectus abdominis muscle ; 
u, Serratus magnus ; v, Retromammary fascia reflected from the serratus magnus ; 
w, Posterior thoracic nerve ; x, Subscapularis muscle ; y, Subscapular vessels ; 
z, Posterior surface of the pectoralis major. 

removed along with the fat and glands which surround them. During 
this procedure the dorsal (circumflex) scapular vessels are clamped and 
divided, but the long subscapular nerve can generally be isolated and 
preserved. When the subscapular chain of glands is especially implicated, 
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as is liable to be the case when the tumour is situated in the lower and 
outer margin of the breast, it is often necessary to remove the nerve 
along with the vessels. Unless the glands at the posterior wall of the 
axilla be extensively involved, it is seldom necessary to interfere with the 
structures which leave the axilla by passing through •the quadrilateral 
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Fig. 355. Further Stage of the Complete Operation for Carcinoma of 
THE Mamma. The axilla cleaved. The breast, the pectoral muscles, and deep fascia 
have been removed and the axilla cleared, a, Coraco-brachialis muscle ; b. Ulnar 
nerve ; c. Internal cutaneous nerve ; d. Cut edge of the pectoralis major ; e. Median 
nerve ; f. External cutaneous nerve ; g. Cut edge of the pectomlis minor ; H, Clavi- 
cular fibres of the pectoralis major ; k. Axillary artery ; l. Axillary vein ; m, Sub- 
clavius muscle ; N, External intercostal muscle ; o, Infrasternal notch ; p. Rectus 
abdominis muscle ; Q, External oblique muscle ; R, Serratus magnus muscle ; 
s. Posterior thoracic nerve ; t, Latissimus dorsi ; u, Subscapularis muscle ; v. Long 
subscapular nerve ; w. Subscapular artery. 

intermuscular space, viz. the posterior circumflex (humeral) vessels 
and the circumflex (axillary) nerves. The musculo-spiral (radial) nerve 
is sometimes exposed, but it is not likely to be injured. 

Having exposed the axillary vein in its whole extent, the clearing 
out of the axilla is completed by making a clean dissection of its inner 
and posterior walls, that' is to say, by cleaning the serratus magnus, 
the subscapularis, and the axillary portion of the latissimus dorsi. When 
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the axilla is comparatively free from disease, the fatty fascia can usually 
be stripped off the subscapular muscle by gauze dissection carried in 
a direction from above downwards and from without inwards. Unlike 
the long subscapular nerve, the middle subscapular is closely bound 
down to the muscfe and is, therefore, protected from injury. The anterior 
part of the serratus having already been cleansed at an earlier stage of 
the operation, viz. when the lower and outer quadrant of the. breast 
and deep fascia is dissected off the chest-wall, only the fat and fascia 
covering the posterior part of the muscle and the gutter-like interval 
between it and the subscapularis remains to be cleansed. The posterior 
thoracic nerve, which is met with at this stage of the dissection, can 
generally be preserved. The lower part of the gutter is bounded 
externally by the inner surface of the latissimus dorsi, between which 
and the serratus is a quantity of fatty tissue containing a plexus of 
veins formed by the anastomosis between the veins of the chest-wall 
and those which go to form the subscapular vein. In securing these 
vessels with forceps care should be taken not to include tlie branches 
of the long subscapular nerve just where they are about to enter the 
latissimus dorsi. 

The breast and axillary contents, which are attached only in the region 
of the posterior fold of the axilla, are now completely detached by dissect- 
ing them off the outer aspect of the latissimus dorsi, and from the adjacent 
subcutaneous tissue at the attachment of the axillary portion of the lower 
flap. The nearer the primary tumour approaches the axillary margin 
of the breast, the further back should the fat and deep fascia be removed 
beyond the edge of the latissimus dorsi. 

Either at this stage, or immediately before suturing the wound, 
it is a good plan, especially in well-nourished patients and in those po.ssess- 
ing an abundance of breast tissue, to put the lower flap on the stretch 
with its raw surface directed upwards, while the operator, with a paii 
of large scissors curved on the flat, trims away any excess of the sub- 
cutaneous tissue upon its deep surface. 

Before leaving the axilla the operator returns to its apex for the 
purpose of clearing out the recess which extends upwards behind the 
vessels towards the root of the neck. The vessels themselves are retracted 
upwards and outwards, and in clearing the space the upper part of the 
posterior thoracic nerve is again encountered ; it is here accompanied 
by a vein which may give a little trouble if it is injured close to the axillary, 
into which it opens high up on its posterior aspect. When all the fatty 
tissue has been removed it will be found that the space does not extend 
uninterruptedly into the root of the neck, but that it is roofed in by 
a fairly well defined fascia. Unless the disea^ is advanced it is com- 
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paratively seldom that one finds the glands in this situation palpably 
diseased. If they should be, and if they are at all adherent to the apical 
fascia, it is advisable to clear out the supraclavicular triangle even although 
the glands in it are not obviously diseased. 

As a rule, it will be found a comparatively easy ihatter to separate 
malignant glands from the axillary vein, provided one keeps inside the 
sheath. When, however, the sheath as well as the glands are firmly 
adherent to the vein, a portion of the latter must be resected. As a result 
of this procedure there is often a certain amount of oedema of the arm, 
but this is not likely to be permanent as long as suppuration does not 
occur, and provided also that the cephalic vein and the portion of the 
main trunk proximal to it are left uninjured. 

Handley has shown that the persistent brawny swelling of the arm 
is not due to pressure of diseased glands on the vein, but to cancerous 
permeation followed by perilymphatic fibrosis and destruction of the 
lymph-vascular system of the deep fascial lymphatic plexus of the whole 
circumference of the tipper arm, the result being that the lymphatic 
system of the breast is completely cut off from that of the trunk. In 
these distressing cases Mr. Handley has had good results from the ‘ intro- 
duction into the subcutaneous tissue of the swollen arm of a number 
of buried silk threads, running longitudinally upwards from the wrist 
to terminate in the loose and healthy areolar tissue in and beyond the 
axilla, and spaced out at convenient intervals around the limb *, an 
operation which he proposes to designate as lymphangioplasty (see 
Vol. I, p. 408). 

The axillary artery and main nerves, being separated from the glands 
by the axillary vein, are seldom involved imtil the disease has reached 
an advanced stage. It is true that a portion of the artery may be removed 
without gangrene occurring, but the probability is that in the cases ceilling 
for such a procedure the disease is so advanced th|it recurrence is prac- 
tically inevitable. In one case, in order to remove the glandular disease, 
the writer was obliged to divide the acromio-thoracic (thoraco-acromial) 
artery so close to the main trimk that the latter had to be ligatured 
immediately above and below the origin of the vessel. No harm resulted, 
but the patient died ultimately of recurrence. 

Ligature of the vessels and drainage. Before dosing 
the wound all bleeding should be arrested, special care being taken 
to see that the ligatures are applied to the perforating branches of the 
internal mammary in such a way that they do , not slip. In all cases in 
which the wound can be completely closed it is certainly wiser to drain the 
axilla by introducing a tube through a stab opening in the posterior flap 
immediately in front of the latissimus dorsi, about the level of the angle 
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of the scapula. The tube, which should be 3 or 4 inches in length 
and about the thickness of the little finger, is placed along the gutter 
formed by the junction of the inner and posterior walls of the axilla ; 
it should not be go long as to cause pressure on the axillary vessels, and 
it is better to fix it to the skin opening with a suture rather than simply 
to transfix it with a safety-pin. 

Closure of the wound. If tlie operation be performed by 
the long incision and extensive flap dissection above described, it 
is safe to assert that in cases in which the skin is neither visibly nor 
palpably involved the edges of the wound can generally be approximated. 
When, however, the skin is involved, and especially when the tumour 
is peripheral, some ingenuity and experience are called for in order to 
close the wound. In cases in which extra skin has been removed in the 
sternal region, the axillary flap, which is often a little redundant, can 
sometimes be made to fill in the gap. It not infrequently happens, 
however, that in attempting to close the gap by dragging the lower 
flap inwards, it becomes so tightly stretched across the axilla as to interfere 
with the abduction of the arm. To overcome this difficulty the lower 
flap must in the first place be dissected well back beyond the posterior 
fold of the axilla, and at the same time well freed from the upper part 
of the inner aspect of the upper arm. Having done this, an incision 
about 3 inches in length is carried backwards into the flap at right angles 
to the main incision, beginning at a point about 2 inches below the 
apex of the axilla. By this extra incision the skin which roofs over 
the axilla can be turned downwards and inwards and stretched across 
the chest-wall so as to meet the upper flap. The V-shaped gap which 
is left in the axillary portion of the lower flap is filled in by bringing 
down the somewhat triangular projection of the upper flap which exists 
at the junction of the ablation and axillary portions of the main incision 
(see Fig. 356), By this procedure, which is as simple as it is valuable, 
the redundant skin of the axilla is utilized to fill in the gap without 
leaving behind a tight band which would interfere with abduction of 
the limb by anchoring the upper arm to the side of the chest. Mr. Handley 
objects to making the original axillary incision along the anterior fold 
of the axilla on the ground that it leaves a cicatrix which, by its contrac- 
tion, is liable to interfere with abduction by dragging on the arm. The 
writer has almost invariably carried his incision a little in front of the 
anterior fold of the axilla, and he has always found that the complication 
referred to by Mr. Handley is effectually prevented by the additional 
incision above described. Mr. Handley prefers to curve the axillary 
portion of the incision downwards towards the posterior fold. The 
advantage, however, of including the skin of the*axilla in the lower rather 
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than in the upper flap is that it can be more conveniently made use of 
for plastic closure of the wound. 

When the tumour is situated towards the outer margin of the breast, 
and a more or less V-shaped or tongue-like additional portion of skin 
has been ablated from the lower flap, the gap in it can sometimes be filled 
in simply by dissecting the flap considerably further back and closing the 
deficiency by uniting its edges at right angles to the main wound. In 
other cases, especially when an extra amount of skin has been removed 
towards the inner margin of the breast and the addition of a straight 



Fig, 356. Cicatrix left after Complete Operation for Cancer of the 
Mamma. A plastic closure of the wound was effected by turning in a flap from the 
axilla in the manner described on p. 675. The dots have been placed at the 
extremities of the various parts of the cicatrix. ' 

incision carried backwards into the lower flap at right angles to the 
main wound is not sufficient to meet the case, a flap may be dissected 
up from the lateral aspect of the chest and turned inwards, according 
to the following method introduced by Warren. An incision is carried 
from the edge of the posterior flap at the level of the lower part of the 
axilla at right angles to the long axis of the main wound for about 
3 inches, after which the knife is carried vertically downwards parallel 
to the edge of the main incision for about 4 inches. The somewhat 
tongue-shaped flap is .then dissected down and turned forwards and 
inwards across the gap so that its extremity may be stitched to the inner 
edge of the main woumf. In some cases, instead of making one large 
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flap as described above, it is more convenient to turn in two smaller 
ones according to the earlier method employed by Warren. 

Another method which contributes towards the closure of the gap 
is to undermine the upper inner flap more extensively, and to dissect 
the opposite breast off the pectoralis major muscle, so that it can be 
dragged over towards the affected side. The anterior perforating branches 
of the opposite internal mammary artery are divided and must be liga- 
tured. The extent to which the size of the gap can be reduced by 
this plan is rather disappointing unless it be carried to an extreme degree, 
whiifli is undesirable on accotint of the deformity which it produces. 

When the skin is so extensively involved that a large ‘ dinner-plate ’ 
incision is called for, it is impossible, especially in spare women, to close 
the wound completely by any plastic operation, however skilfully planned. 
Having closed the wound as far as possible, the raw .surface which remains 
should be covered with Thiersch grafts taken from the front of the patient’s 
thigh. This should be done at the same operation rather than subse- 
quently, and if the assistant has had some experience in cutting the 
grafts, and has them ready prepared by the time the surgeon has com- 
pleted the suturing, the process adds very little to the duration of the 
operation and practically nothing to its risk. The grafts should be 
cut as large as possible ; they should be applied with their edges slightly 
overlapping, and before applying the dressing care should be taken to 
see that all air-bubbles are pressed out from beneath them, and that their 
edges are well flattened out. The grafted area should be covered with 
silver foil, according to the plan originally introduced at the Johns 
Hopkins Hospital, or with strips of gutta-percha ti.ssuc. The raw surface 
left on the thigh is covered with either of these materials, over which 
is applied a sterilized gauze compress, fixed either with a bandage or 
with strips of adhesive plaster applied spiral fashion. 

In closing the wound the writer prefers to use interrupted sutures. 
They take rather longer to introduce than a continuous suture, but they 
possess the advantage of allowing a certain amount of the wound exudate 
to escape between them, and they are better adapted for plastic work. 
Silkworm-gut is used for the deeper sutures, while horsehair will be found 
most suitable for the intervening superficial sutures. 

Dressing of the wound. To cleanse the large skin area 
previous to the application of the dressing, a good plan is to cover 
the whole of the front of the chest and upper abdomen with a large 
gauze swab soaked in, a 1% solution of lysol. By pressing the wet 
gauze firmly against the skin, it will be found on removing it that 
the surface is freed from blood. Any excess of lysol is then wiped off 
and a large square of several-ply gauze, wsung out of warm normal 
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saline or of a very weak carbolic or sublimate solution, is applied over 
the front of the chest and abdomen, well down below the umbilicus. 
Over this is placed a liberal supply of sublimated wool. The patient 
is then carefully rolled well over towards the sound side while a similar 
dressing is applied to the back, care being taken to see that plenty of 
sublimated wool is used, as it is here that the wound exudate is most 
likely to reach the surface. Before applying the posterior dressing, 
however, the soiled sheet upon which the patient has been lying should 
be removed and a clean one substituted. Too much stress cannot be 
laid on the importance of applying the dressing over a wide area tffter 
the operation for cancer of the breast. In addition to covering the chest 
and axilla the dressing should extend down to the pelvis and well up to 
the neck ; an extra pad of wool is placed over the base of the axilla, and 
the upper arm should be covered in down to the elbow. The dressing 
is secured in position by means of two or three domet bandages which 
should be carried over the top of both shoulders. 

The limb should be placed with the upper arm abducted to the level 
of the shoulder, the forearm being left free and merely comfortably 
supported on a pillow in the pronated position with the elbow flexed 
to about a right angle. No splint is required if the shoulder and upper 
arm be surrounded with plenty of wool secured in position by a well- 
applied domet bandage, but if the patient be unduly restless for the first 
few hours after the operation, the upper arm may be secured to a sand- 
bag placed between it and the chest-wall. This position of the limb, 
which was advocated by the late Mr. Edward Cotterill, is a great 
improvement on the old method of bandaging the arm to the chest — 
indeed it is safe to say that if the limb be maintained in the abducted 
position from the outset the functional results are all that can be 
desired. 


AFTER-TREATMENT 

As the operation is necessarily a severe one, a slight degree of shock is 
inevitable. This, however, can readily be combated by the introduction 
of a liberal amount of normal saline into the rectum by the drop-method 
introduced by Murphy ; a quart should be introduced immediately after 
the patient has been put back to bed, and, if necessary, this should be 
repeated once or twice, at intervals of six hours. 

If due care be exercised in ligaturing the blqeding points, any reac- 
tionary haemorrhage which occurs should not be sufficient to call for active 
treatment. It is only in the event of a ligature slipping that it may 
be necessary to open up the,wound for the purpose of suturing the bleeding 
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.point. It not infrequently happens, however, that the normal exudate 
is sufficiently copious to soak through even an abundant dressing. In 
such a case it is seldom necessary to change the dressing until it is 
time to remove the drainage tube ; it usually suffices to place beneath 
it a sheet of subfimated wool thickly dusted with boracic powder. 

Most authorities recommend that the drainage tube should be removed 
at the end of forty-eight hours, some even at the end of twenty-four 
hours. During recent years the writer has been in the habit of leaving 
the tube in for three days, in order that the patient may be left undisturbed 
until she is better able to bear the fatigue of having the dressing changed. 
Another advantage of leaving the tube in for an extra day is that, owing 
to the division of the main lymphatics at the apex of the axilla, the escape 
of •l5nnph may continue for some days, while in exceptional cases the 
flow amounts practically to a lymphorrhoea. When this occurs a special 
gauze pad should be so arranged as to exert pressure over the infra- 
clavicular region and the apex of the axilla. 

The removal of the tube and the first change of dressing should be 
carried out in such a way as to prevent the possibility of infecting the 
wound, and at the same time with as little disturbance of the patient as 
possible. Two assistants are necessary, one of whom should support 
the arm while the other keeps the dressing in position during the applica- 
tion of the bandage. The patient need not be raised into the sitting 
posture until the bandage is about to be applied. After cutting and 
turning aside the bandage a sterilized sheet is spread over the bedclothes 
below the wound, so as to prevent any possibility of them coming into 
contact with it. The dressing is then removed from the front of the 
chest and a fresh one applied, the same care being taken as at the 
operation to see that it extends well wide of the wound. With the 
patient next turned gently towards the sound side the tube is removed, 
after which the posterior part of the dressing is drawn out and a sterilized 
sheet is pushed in below the patient so as to protect the skin from the 
bedclothes. The bandage is then applied, the arm being maintained 
as before in the abducted position. A little sublimated iodoform- 
bismuth paste (see Vol. II, p. g) may be smeared over the drainage 
opening, and it is an advantage to wipe the apex of the axilla with 
a swab moistened with a carbolic or sublimated solution ; there is 
no need, however, to swab the whole wound area with an antiseptic 
lotion. 

After the third day the patient is generally strong enough to be propped 
up in the sitting posture for the greater part of the day. She may move 
the forearm to any extent provided that she does not move the shoulder as 
well. The dressing need not be changed again until a week later, that 



68o 


OPERATIONS UPON THE BREAST 


is to say, until the tenth day after operation. As a rule, all the stitches 
may then be removed, but should the skin at some part of the wound 
be considerably stretched, the stitches in that particular region should 
be left in for a few days longer. Should there be a tendency to sloughing 
at the seat of tension, a little sublimated iodoform-bismuth paste may 
be applied to keep the region aseptic, and a little of the same material 
may be smeared over the stitch openings. The axilla is bathed with 
a little lysol, or a 5 % solution of carbolic, and a dry sterile gauze dressing 
is applied. After this dressing the patient may be allowed up in a chair 
for an increasing period each day. A few days later the dressing ihay 
be dispensed with, that is necessary being to protect the recent scar 
by stitching a sheet of boric lint inside whatever garment is worn next 
the skin. It is safe to allow the patient to leave the hospital on the 
twelfth or fourteenth day. 

MODIFICATIONS OF OR ADDITIONS TO THE OPERATION 

Ulcerating or fungating carcinomas. When operating on 
foetid ulcerating or fungating carcinomas of the breast, it is the duty 
of the surgeon to do all in his power to prevent septic infection, a very 
dangerous complication if the whole wound becomes involved. 

If the ulcer be small it may be disinfected either with the actual 
cautery or by means of the free use of pure carbolic acid. When, however, 
the ulcerating area is more extensive or when it is replaced by a large 
fungating and septic mass, it has been the writer’s practice, in cases 
in which there is a possibility of obtaining a permanent cure, to do the 
operation in two stages. At the first operation only the diseased area 
a£nd breast are removed, care being taken not to open up the axilla. 
The woimd may be partly sutured, but no attempt should be made to 
close it entirely. Ten days or a fortnight later, when the wound is 
covered with healthy granulations, the operation is completed by removing 
the pectorals and clearing out the axilla in the usual way. 

When the disease in the axilla is extensive. When the 
disease in the axilla is obviously extensive and it is questionable how far 
it is possible to remove it, the proper course to adopt is to begin the opera- 
tion by exposing the axilla. This is done by making a T-shaped 
incision, one limb of which corresponds to the anterior fold of the 
axilla, while the other is carried from its centre upwards and slightly 
inwards to the junction of the inner and middle, thirds of the clavicle. 
After reflecting the flaps the base of the axilla is opened into by dividing 
the deep fascia along the’ lower border of the pectoral^ muscles, while 
the subclavicular region is .exposed by opening up the interval between 
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the sternal and clavicular fibres of the pectoralis major, the pectoral 
branches of the thoracic axis being hooked up with the forefinger and 
divided between two artery forceps. By retracting the two portions 
of the pectoralis major and opening up the interval as widely as possible, 
the costo-coracoid membrane is divided and the upper border of the 
pectoralis minor is exposed and retracted downwards. 

The infraclavicular glands and the first part of the axillary vessels 
are now exposed, and if it be already evident that the disease is irre- 
movable the operation should not be proceeded with unless the con- 
ditions are such that a radical operation is likely to prove sufficiently 
palliative and life-prolonging to make it justifiable. In order to decide 
this question it will generally be necessary to cut across both pectoral 
muscles so that the extent of the disease may be more fully investigated. 
The writer has one patient alive and apparently free from recurrence 
three years after operation, the glands in her case being so fixed to the 
axillary yein that three inches of it had to be resected. 

If the disease in the axilla be so extensive that it is deemed useless 
to perform even a palliative operation, the wound should be closed without 
interfering with the breast itself. If, on the other hand, all visible disease 
in the axilla can be removed by resecting a portion of the vein, the 
operation should be completed by removing the breast in the radical 
manner already described. 

Removal of the supraclavicular glands. Surgeons are by 
no means at one as regards the indications for removing the supraclavicular 
glands. Halsted, in a valuable paper published in the Annals of Surgery, 
July, 1907, deals with the results of 232 radical operations performed 
at the Johns Hopkins Hospital. ‘The neck operation was done in 
loi cases primarily and in 18 secondarily. ... In 14 patients the 
glands of the neck as well as the axilla were involved. Three of 
these, or 7%, were, it seemed, definitely cured.’ In each of these 
three cases the glands were cancerous both to the naked eye and 
microscopically. 

According to Halsted, the operator ‘ should surely perform the supra- 
clavicular operation, barring, of course, special contra-indications, (i) in 
all cases with palpable, operable, neck involvement ; (2) when the apex 
of the surgical axilla is involved. When mid-axillary involvement is 
demonstrable at the operation apical implication is almost certain, and 
hence (3) in these cases also the neck should be typically cleaned of 
its l5miphatics, as high,>at the very least, as the bifurcation of the carotid. 
We find ourselves for the past two years again performing the 
neck operation in most cases. We omit it in hopeless cases, in 
most “ duct cancers ”, and in some carcinomata of emphatically 
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adenomatous type in which the axilla at operation is not macroscopically 
involved.’ 

In the present state of our knowledge, it is probable that the majority 
of surgeons will regard the third indication as insufficient, and there are 
so many exceptions to the other two as to make the neck operation 
the exception rather than the rule. Meyer does not appear to be in 
favour of clearing out the supraclavicular space at the time of operation 
in the absence of clinical evidence of the presence of cancerous glands in 
this region. 

In the cases operated on by Meyer in which the supraclavicular gl^hds 
were involved, none of the patients lived longer than nine months after 
the operation. In spite of this Meyer is of opinion that if the supra- 
clavicular glands are enlarged they should be removed in every instance. 
He points out that diseased supraclavicular glands are met with more 
frequently when the primary tumour occupies the upper hemisphere, 
especially if the skin and subcutaneous tissue be involved as well. 

Rodman invariably explores the neck in growths situated in the 
upper part of the breast because, as he points out, some of the lymphatics 
from the upper hemisphere pass superficial to the clavicle to join the 
supraclavicular glands, and the latter may be involved early in the history 
of cancerous growths located in the upper hemisphere. The writer is 
of opinion that the supraclavicular region should be cleared in those 
cases in which the glandular infection has extended upwards along the 
posterior thoracic nerve behind the axillary vein into the root of the neck. 

When diseased glands can be felt to extend inwards behind the stcmo- 
mastoid muscle so as to occupy the angle between the subclavian and 
internal jugular veins, it is probably wiser not to operate. In these 
cases it is highly probable that the disease at the inner part of the root 
of the neck is an extension upwards of infection already existing in the 
mediastinum. In all probability, too, by this time the disease has already 
reached the venous system through the thoracic and right lymphatic 
ducts. Too much must not be expected, therefore, from neck operations, 
either primary or secondary, in the treatment of cancer of the breast. 
Should cancerous supraclavicular glands already exist when the patient 
first presents herself for treatment, each case must be judged on its own 
merits, and before deciding to operate every attempt should be made 
to exclude mediastinal, pulmonary, hepatic, and osseous metastasis. If 
an operation be deemed advisable, the neck should first be explored, 
and should it be found impossible to remove all ,the disease, the breast 
operation should not be proceeded with unless there is reason to believe 
that it will prolong life and diminish suffering. 

To gain access to the supraclavicular glands the upper limb of the 
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T-shaped incision already described for exposing the infraclavicular 
glands is prolonged upwards along the posterior border of the lower 
half of the stemo-mastoid muscle. Or, instead of carrying the incision 
upwards from the axillary extension of the breast incision, the supra- 
clavicular region may be exposed by a separate angular incision, one 
limb of which is placed parallel to, and a little in front of, the lower half 
of the posterior border of the stemo-mastoid, while the other limb corre- 
sponds to the middle two-fourths of the clavicle. The triangular flap 
thus marked out is dissected upwards and backwards. 

The further steps in the dissection for the removal of these glands 
have already been described by the writer in his article on excision 
of tuberculous glands (see p. 16). 

DANGERS OF THE OPERATION 

Considering the size of the wound and the severity of the operation 
the immediate mortality is remarkably low. Out of 2,133 operations 
collated by Rodman from the practice of twenty-one American surgeons, 
between the years 1893 and 1903, the death-rate was less than i %. 
The writer has had one death as the result of the operation in upwards of 
150 patients operated on by him ; the cause of death was sepsis, which 
occurred during the organization period of a hospital in which the 
technique had been out of date. The other complications which have 
proved fatal are pneumonia and bronchitis, hfcmorrhagc, shock, and 
pulmonary embolism. To minimize the risk of pulmonary complications 
the temperature of the operating theatre should not be below 65° F. 
The field of operation should be surrounded with dry sterile sheets in 
preference to wet carbolic towels, and the operation should not be unduly 
prolonged. If ether be the anaesthetic employed it should be administered 
by the open method rather than by the Clover apparatus. In elderly 
patients with a tendency to bronchitis, chloroform should be used in 
preference to ether. 

PROGNOSIS AS REGARDS PERMANENT RECOVERY 

The ultimate results of the operation are, of course, influenced by the 
variety of the cancer, the extent of the disease, and the thoroughness 
of the operation. 

Sir Watson Cheyne’s results, published in 1904, show that 50 to 
55 % of the patients operated on by him were alive and well six to thirteen 
years after operation. , These statistics do not include cases in which 
it was obviously impossible to remove all the existing disease. 

This subject was dealt with by various surgeons at the Meeting of 
the American Surgical Association in 1907., Halsted, after excluding 
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sixty-five cases in which it was obvious that all the disease could not be 
removed, gave the results in 232 cases in which the complete subclavicular 
operation was performed at the Johns Hopkins clinic. The eighteen 
cases which could not be traced were tabulated as dead of the disease. 
In the sixty-four cases in which no glandular involvemeAt was discovered 
it was found that in fifteen (23-4%) the disease remanifested itself either 
in tlie form of a local recurrence or of a metastasis. As pointed out by 
Halsted, these cases show the necessity for wide operation even although 
the disease is in the early stage. No less than 80% of the patients in 
whom glandular involvement could not be demonstrated were free from 
signs of the disease for three years. Of the no cases with axillary 
involvement and negative neck involvement, twenty-seven cases, or 
24-5%, were cured for periods ranging from sixteen to three years. By 
adding eleven untraced cases with axillary involvement to the no in 
which the result was definitely known, the percentage of cures in this 
category was reduced to 22-4%. Halsted comes to the conclusion that in 
' the early stage of the disease the modern extensive operation cures two 
out of three patients, while three out of four patients succumb who are 
operated on after the axillary glands have become demonstrably involved. 

Willy Meyer, of New York, gave the end results of eighty-four patients 
* operated on by himself during the twelve and a half years previous 
to the meeting. 44% lived from three to twelve and a half years after 
operation ; 50 % died of the disease within three years after operation, 
eight of these from internal metastasis without any local or regional 
. recurrence. 

At the same meeting Drs. Greenough, Simmons, and Barney gave, 
in a joint communication, the end results of 376 primary operations 
for carcinoma of the breast performed at the Massachusetts General 
Hospital during the ten years prior to January i, 1904. 

As regards the extent of involvement, it was found th^t when the tumour 
was not adherent to the skin, 32% of cures were obtained as against 
16% when the tumour was adherent. Only 11% of successes were 
recorded when the tumour was adherent to the chest-wall, whereas 21 % 
were free from recurrence when no such adhesion existed. 

‘ Enlarged glands in the axilla were felt before operation in 236 cases, 
with 12% freedom from recurrence. No glands were felt in 117 cases, 
with 29% successful results. This suggests that absence of palpable 
enlargement of the axillary glands is a favourable indication, in spite of the 
fact that the glands removed as a routine measurp are almost invariably 
found to be malignant.’ Palpable enlargement of the glands above 
the clavicle occurred in forty cases, of which only two smvived, and 
those were cases in which Jhe enlarged glands were removed and found 
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not to be cancerous on microscopic examination. No cases recovered 
in which palpably enlarged cancerous glands were detected in the neck. 
All the six cases in which both breasts were involved died of the disease. 
Of sixty-six cases in which the tumour had progressed to ulceration, 
6*6% of recoveries took place, while of 316 cases in which no ulceration 
was present, 21 % were free from later recurrence. 

With regard to the influence of the variety of the cancer, medullary 
carcinoma gave 16% of cures, scirrhous cancer 23%, adenocarcinoma 
47’6 %, colloid cancer 66 %. 28 % of cures were obtained after operations 
foricancer in lactating breasts. It is interesting to note that only 12*5 % 
of cures were obtained in Paget’s disease. 

The statistics of these authors showed also the extent to which the 
results were influenced by the amount of skin removed. ‘ In sixty-seven 
of the complete operations so much skin was taken that a plastic operation 
or skin graft was necessary to close in the defect. Tlie end results of 
these cases (19-4% free from recurrence) were better than those in which 
the skin edges were readily drawn together (ii-7% free from recurrence), 
but showed most conspicuously in the matter of recurrence in the scar ; 
57-6% of the plastic operations remained free from local recurrence 
in the scar, while only 44 % of the sutured wounds were thus 
successful.’ 

With regard to late recurrence, ‘eighty-eight cases passed the three- 
year period without recurrence, but of these seventeen (19%) showed 
metastasis later — exactly the percentage found by Schroder from a study 
of the cases at the Rostock clinic ’. 

Ransohoff, as the result of investigation by Labhardt, Koenig, Poulsen, 
Schroder, and Wunderli, has come to the conclusion that ‘ of those who 
have safely passed the three-year limit, about 20% succumb later to 
recurrence in loco or to visceral, bone, or gland metastases ’. 

According to Smith, although 40 to 50% of cases appear to be free 
from the disease three years after the operation, the percentage of 
permanent cures without this limitation falls to 17 %, and Barker asserts 
that 30% of those living three years after operation ultimately die of 
the disease. 


EXCISION OF THE MAMMA WITHOUT OPENING THE: 

AXILLA 

» 

Indications. The more important conditions for which this opera- 
tion is performed are • Diffuse lobular (parenchymatous) mastitis, 
especially when associated with the presence of multiple cysts ; certain 
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cases of diffuse interstitial mastitis ; tuberculous mastitis ; cases of acute 
suppurative mastitis in which the breast tissue has been largely destroyed, 
and in which the organ is riddled with old-standing sinuses. The opera- 
tion is also indicated when the breast is the seat of a neoplasm which, 
at first simple and slow growing, has taken on a mote active growth, 
and when there is the slightest suspicion of local maUgnancy. Under 
this heading are included tumours of the fibro- and myxo-adenomatous 
t3rpe which are not truly encapsulated, as well as those which show 
signs of becoming sarcomatous, while of the tumours of the epithelial 
type must be mentioned those duct and C5^t papillomata which show 
a tendency to invade the adjacent breast tissue*. 

Operation. The breast may be excised either with or without 
the removal of a portion of skin surrounding the nipple. 

I. When the nipple and a portion of skin are removed, the typical 
incision takes the form of an ellipse with the nipple more or less in its 
centre (see Fig. 357, a). The direction of the ellipse is generally placed 
so that its long axis is a little nearer the horizontal than the vertical 
diameter of the organ, while its length as well as its width will depend, 
of course, on the size and configuration of the mamma. When the 
breast is pendulous the lower edge of the ellipse should be carried 
further away from the nipple than the upper edge, so as to bring 
the resulting cicatrix as low down as possible. Care should be taken 
to taper away the extremities of the ellipse sufficiently to prevent 
‘ humping ’ of the skin by the suturing of the ends of the wound. Need- 
less to say the typical incision may have to be departed from when the 
skin is involved at some distance from the nipple, or when sinuses are 
present. 

In spare women, when the breast is neither well developed nor pen- 
dulous, care must be taken not to make the ellipse unnecessarily wide, 
as the extra tension required to close the wound is calcylated to give rise 
to a broader cicatrix than would otherwise be the case. If the ellipse 
be made too wide the only way to minimize the mistake is to lengthen 
the incision so that the flaps.may be more extensively undermined. 

In dissecting the flaps off the breast it is of little or no moment which 
is taken first. The only advantage in beginning with the lower flap 
is that there is no chance of the field being obscured by blood trickling 
down from above. When the flaps have been dissected up sufl&ciently, 
the breast itself is seized with the left hand and rapidly dissected off 
the pectoralis major and serratus magnus, the s^aration being made 
in the loose cellular plane which intervenes between the deep surface 
of the corpus mammae and the pectoral fascia. In the absence of special 
indications it is not necessary to remove the pectoral fascia. 
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In stripping off the breast it is well to begin at its inner margin and 
to cut with long rapid sweeps of the knife, carried mainly parallel to 
the fibres of the pectoral muscle, in a direction from above downwards 
in removing the right breast, from below upwards when the left breast 
is being removed. The bleeding is comparatively slight. A few vessels, 
chiefly veins, are divided in the subcutaneous tissue, while the only 
arteries worthy of being caught up are the two or three uppermost 
perforating branches of the internal mammary, the long thoracic, and 
one or two cutaneous branches of the intercostal arteries where they 
perforate the fascia covering the serratus magnus. 
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Fig. 357. Incisions for Removal of Part or the Whole of the Breast. 

A, Elliptical incision for the removal of the breast without opening the axilla ; 

B, The Thomas-Meyer incision for removal of a simple tumour, a cyst, or a portion 
of the breast by the retromammary route. 

If the edges of the wound are to be united by a closely applied con- 
tinuous suture without drainage, great care must be taken to ligature 
even the smallest bleeding points, otherwise a hsematoma is liable to 
form under the flaps, especially if the vomiting which results from the 
anesthetic be accompanied by much straining. When no drainage 
is used it is wiser to close the wound with an interrupted suture, prefer- 
ably of silkworm-gut or horsehair. As a rule, to be on the safe side, 
it is better to introduce a small drainage tube through a puncture opening 
in the lower flap. 

In appl}nng the dressing the shoulder is included and the axilla well 
padded, but the arm should not be bandaged to the chest. By means 
of a modified spica bandage the arm is kept slightly abducted, and the 
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movements of the shoulder are at the same time sufficiently restricted. 
If a tube has been introduced it should be removed on the third day, 
after wWch the patient is allowed up with the arm supported in a sling. 

If in performing the above operation the surgeon wishes to explore 
the axilla, all that is necessary is to prolong the outer»extremity of the 
incision so as to divide the axillary fascia, after which the lower borders 
of the pectoral muscles are exposed and retracted upwards. ‘ Explora- 
tion ’ of the axilla, however, is an unscientific procedure, as the absence 
of visibly enlarged and palpably indurated glands is no proof of the absence 
of microscopic disease. Hence, if there is any question as to the possi- 
bility of glandular infection, the axilla should be cleared, and to do this 
thoroughly the pectoral muscles must be removed. 

2. When the nipple and skin are healthy and non-adherent, it is 
often advisable, especially for cosmetic reasons, to excise the breast 
without removing the nipple. This procedure is peculiarly applicable in 
removing the breast for the diffuse form of chronic lobular mastitis 
associated with multiple cy 3 tic disease. 

The operation is performed by making a semilunar incision along the 
thoracico-mammary furrow for an extent corresponding to the edge of 
the lower and outer hemisphere of the breast. The upper extremity of 
the incision ends at or immediately behind the anterior fold of the axilla 
(see Fig. 357, b). If the breast be large and pendulous, it is advisable, 
instead of making a simple curved incision, to remove a crescentic portion 
of skin. 

The semilunar flap, which should include as much of the premammary 
fat as possible, is dissected off the corpus mammae, care being taken not 
to button-hole it in detaching the nipple and areola. Before the operator 
attempts to dissect out the inner part of the organ, the circumference 
of the outer hemisphere is defined and freed, after which this half of 
the organ is dissected up off the serratus and pectorqlis major as far 
inwards as possible. The operator now seizes the outer hemisphere 
with the left hand and pulls it well towards him while he undermines 
the skin covering the inner hemisphere, the assistant at the same time 
keeping the skin flap drawn well upwards. After the breast has been 
removed, the assistant everts the flap and protrudes its subcutaneous 
surface well into the wound, so that the bleeding points may be exposed 
and ligatured. The perforating branches of the internal mammary 
artery should be sought for and ligatiured, otherwise a haematoma is 
liable to form after the flap has been sutured back into position. In 
any case, it is wiser to employ drainage, either Ijy means of a strip of 
gauze or a small rubber tube. 

The after-treatment is the same as described above. 
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This operation is most frequently called for in the treatment of the 
localized form oi chronic lobular (parench}miatous) mastitis with or 
without the presence of c}rsts, in the adherent fibro-adenomatous tumour- 
like growths due to chronic inflammatory h}q>eiplasia of a lobule of the 
‘glands, in localized interstitial mastitis, in gummatous mastitis, and, more 
rarely, in the localized form of tuberculosis of the mamma. It is also the 
mos^ satisfactory method of dealing with all simple c}rsts of the breast 
which are large enough to give rise to discomfort. The wall of all cysts 
of the breast is so intimately related to the surrounding fibrous stroma 
of the organ that it is impossible to remove it without taking away the 
portion of the organ in the immediate neighbourhood. 

Operation. If the portion of breast tissue to be removed be situated 
either in the outer or in the lower hemisphere, the resection is best carried 
out by the retromammary route, a method first introduced by Galliard 
Thomas, and further elaborated by Warren. A curved incision is made 
along the thoraco-mammary fold, the length and position of the wound 
depending, of course, on the size and situation of the portion of breast 
to be removed (see Fig. 357, b). Even when the disease is situated in 
the upper and inner quadrant it is generally possible, by increasing the 
length of the incision, to deal with it by the same route ; if not, a straight 
incision which radiates from the nipple must be made directly over the 
wedge to be removed. After the outer edge of the pectoralis major has 
been reached and the retromammary cellular space has been opened 
up to the full extent of the wound, the operator or his assistant grasps 
the breast in such a way as to protrude its posterior surface into the 
wound. The surgeon, after carefully palpating the breast tissue to 
ascertain how much should be removed, seizes the affected area with 
volsella or other suitable grip-forceps, and by means of two radial 
incisions resects a wedge-shaped portion, the apex of the wedge being 
directed towards the nipple. As pointed out by Warren, the wedge 
removed should not include the adipose layer which lies in front of the 
mamma, as its presence helps to prevent a subsequent depression. If 
a c}rst of considerable size should be accidentally opened into, the further 
steps of the operation may be facilitated by stuffing the cavity with 
a strip of gauze. Shoiild the cyst contain an intracystic epithelial 
growth, or should small cysts be revealed on the cut surface of the adjacent 
breast tissue, the questfon of the removal of the whole breast will have 
to be considered. 

In excising a cyst or fibro-adenomatous nodule embedded in breast 
OP. 8VK0. Ill Y y 
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which contains a good deal of adipose tissue, and which is less firth 
and compact than usual,, it is often more convenient to cany out the 
resection by means of scissors than with a knife. The portion of breast i 
removed should always be very thoroughly sliced up and examined in 
a good light, to make sure that the indurated area'does not contain 
a small atrophic scirrhus, or the earliest stage of an adenocarcinoma, 
the latter condition being the form of malignant disease into which, 
chronic parenchymatous mastitis (chronic cystic mastitis of Kdnig) is 
liable to develop, should the proliferating epithelial cells penetrate the 
walls of the acini and invade the surrounding connective tissues It 
is in this class of case that the diagnostic value of the writer’s nitric 
acid test is so helpful. 

The oozing from the cut surface of the breast may be a little trouble- 
some, as the application of ligatures to the small vessels of the breast 
tissue is often difficult in consequence of the compact nature of the 
fibrous stroma in which they are embedded. The breast tissue on either 
side of the V-shaped incision is approximated with a double row of buried 
catgut sutures, one adjusting the anterior edges of the wound and the 
other its posterior lips. -When the corpus mammae is poorly developed 
a single row of sutures is sufficient. By bringing the cut surfaces of the 
breast tissue firmly and accurately in contact, no space is left into which 
blood may accumulate, nor is any depression left on its surface. 

When the operation is being done for C3retic mastitis, Warren recom- 
mends that the remaining segments of the gland be incised by a series 
of radiating incisions, so as to lay open and bring about permanent dis- 
appearance of the smaller c}^ts. Cysts, the size of a pea, are snipped 
out with scissors. The number of radial incisions will depend largely 
on the amount of gland tissue present : as a rule, three or four are 
sufficient. 

The writer is inclined to think that most surgeons will agree with 
him that when, in addition to a large cyst, or a cluster of smaller ones, 
others still smaller are scattered throughout the breast, the whole organ 
had better be removed. To leave a number of scars in the substance 
of a breast the seat of cystic parench3nnatous mastitis is not only calcu- 
lated to render the organ abnormally sensitive and tender, but, what 
is more important, leaves the patient with a breast which is both physio- 
logically and mechanically damaged, and which, in consequence, is ' 
more liable to undergo malignant degeneration. 
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A pretnammai^ abscess should be opened early by a comparatively 
small incision radiating from the nipple. The healing is hastened by 
‘curetting the wall of the cavity with a sharp spoon. If the abscess be 
small, one or two strands of iodoform worsted or gauze are introduced 
in preference to a drainage tube. These may be removed on the third 
day, after which healthy granulation and cicatrization rapidly occur, 
so that in many cases nursing of the infant need not be abandoned. 

Care must be taken to distinguish between a simple localized engorge- 
ment of the breast and the early stage of an intramammary abscess. 
If an incision be made in the former condition severe haemorrhage may 
result. In cases of doubt the milk should be examined for micro- 
orgamisms, and the indurated area should be carefully palpated morning 
amd evening in search of ainy sign of softening or deep fluctuation. As 
soon as either is discovered, no time is to be lost in having recourse to the 
knife. Every possible means must be taken to prevent contamination 
of the abscess with saprophytic organisms, otherwise the abscess will 
go on discharging for a lengthened period, and persistent sinuses are 
liable to form. A general anaesthetic should be administered, as the part 
is much too tender to admit of the skin being thoroughly purified without 
it. The incision should have a direction radiating from the nipple, 
with the double object of sparing the vessels as well as the ducts. It 
should be made directly over the softened or fluctuating area of the 
phlegmon, and it should be at least large enough to readily admit the 
feger, which must be introduced into the cavity in order to freely break 
down the sloughing remains of the intralobular septa which separate 
the various loculi of the abscess. One or more counter-openings are often 
necessary, as free drainage is all important. 

Phlegmonous inflammations of the breast should be treated on the 
same principle as those occurring elsewhere, and the surgeon will do 
better to err on the side of too free, rather than of too limited, incisions. 
If outlying suppurative foci are present, the wound should be opened 
out with retractors, and the foci removed with a sharp spoon, aided, if 
necessary, by scissors. If the infective process be allowed to extend 
from one lobe to another the whole gland may become destroyed. The 
wound, if larger than is necessary to admit a large drainage tube, may 
be partially closed by the introduction of one or two deep silkworm-gut 
sutures. The drainage tubes should not be kept in longer than is 
necessary, as they tend to favour the formation of sinuses. Irrigation 
of the abscess at the time of operation with ti hot weak antiseptic or 
• Y y a 
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sterile lotion has the advanti^e of wariiing away a quantity of sloughing- 
tissue, while at the same time it arrests the bleeding. . If the haemorrha^ 
proves troublesome the cavity should be firmly packed. 

A moist antiseptic dressing is applied next the skin, and over this 
a liberal amount of sublimated wool. The bandage should be applied 
so as to exert as much pressure as the patient can comfortably bear. • 

An acute retromammary abscess should be opened through an incision 
at the margin of the lower and outer quadrant. After the pus has be^ 
evacuated, the breast, which had been previously floated up, may sink 
down and interfere somewhat with the drainage ; when this hap{>ens, 
a second incision should be made towards the stemo-clavicular margin 
of the breast. 

When persistent sinuses remain after puerperal mastitis the history is 
generally somewhat as follows: The sinuses have existed for several 
months or even for a year or so ; they date back from the last puerperium, 
or, it may be, from the one before. The original abscess, which had been 
allowed to burst spontaneously, or had been imperfectly drained, was 
allowed to become infected with saprophytic organisms, and a succession 
of abscesses formed at different parts of the breast. 

To bring about healing of the sinuses the patient should be anaesthe- 
tized, the sinuses should be thoroughly scraped, swabbed out with pure 
liquid carbolic acid, and stuffed with iodoform gauze. If the sinus be 
long and blind, it should either be laid freely open, or a counter-opening 
should be made and -the channel stuffed. If this does not suffice, the 
whole sinus, along with a wedge of adjacent breast tissue, should be 
excised, and the surfaces brought together with catgut. Should the sinus 
proceed from a firm and deeply-seated induration, the possibility of 
superimplanted malignant disease must be kept in mind. In such a case 
the axilla should be carefully examined, and, if there be any doubt about 
the diagnosis, the surgeon must obtain the consent of the patient to 
remove the whole breast, should further investigation at the time of 
operation reveal a state of malignancy. When the breast is riddled 
with a network of anastomosing sinuses, excision of the whole organ is 
the only course open to the surgeon. 



. SECTION V 

OPEI^TIONS UPON THE THORAX AND 
ITS CONTENTS 

PART II 

OPERATIONS UPON THE THORACIC WALL 
AND ITS CONTENTS 

BY 


RICKMAN J. GODLEE, M.S. (Lond.), F.R.C.S. (Eng.) 

Surgeon to University College Hospital ; Consulting Surgeon to the Hospital 
•' for Consumption, Brompton 




CHAPTER II 

OPERATIONS UPON THE THORACIC WALL AND THE 

MEDIASTINA 

OPERATIONS FOR INJURIES OF THE CHEST 

Surgical emphysema, whether arising from injury to the 
, lung or some other part of the air-passages, at most requires to be provided 
with means of escape by means of punctures, but is usually best left alone, 
as it is sure to be absorbed. The only exceptions are where the swelling 
is very inconvenient from its size, when punctures will suffice, and the 
rare cases where it is accompanied by cellulitis, in which free incisions 
are called for. 

Wounds of the lung, whether the result of bullet wounds, 

. stabs, or fractured ribs, give rise to haemorrhage and usually haemopt 3 rsis. 
They are generally best treated by absolute rest and hypodermic injections 
of morphia, but if there is reason to think that the bleeding is continuing, 
and the loss of blood is becoming serious, it is good practice to make a 
free opening into the chest and to endeavour to stop the haemorrhage by 
suture or ligature or tamponnadc. In most cases it is probably wisest 
to use neither external sutures nor drainage tubes, though the former are 
needed if the wound be very large, and the latter if it be septic. Sufficient 
occlusion is obtained by means of a dry dressing kept in place with plaster. 
The further the injury is from the hilus of the lung, the more likely such 
treatment is to be effectual ; in fact, wounds of the large vessels at the 
root of the lung are generally rapidly fatal. Haemothorax requires no 
treatment unless serious pressure symptoms result. In this case a 
certain amount of the blood should be slowly withdrawn by an aspirator. 
Too rapid or too complete extraction may start the bleeding afresh. For 
this reason, and also because even severe cases often clear up remarkably 
well, it is generally recommended that the surgeon should be in no hurry 
even to aspirate, and still less to open the chest in search for the source 
of the bleeding. 

Wounds of the great vessels. Wounds of the large 
arteries in the thorax are usually almost immediately fatal ; but cases 
are recorded where the injury has not actually penetrated the vessel, 
and a traumatic aneurysm has resulted, and others in which the wound, 
though a penetrating one, has been temporarily plugged by the object 
which has inflicted the injury. There is at 4east one recorded case of 
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successful ligature of the inuominate artery after partial resection of the' 
sternum, and doubtless it would be the right practice in the rare cases > 
that present themselves to deal in this way with a wound of any large 
vessel, either artery or vein, in the superior mediastinum. Indications : 
for such operations will be found in the chapter dealmg \nth the treatment 
of aneurysms, to which also the reader is referred for guidance as to the 
treatment of secondary anemysms of the aorta. 

For injuries to the fhoradc duct see Vol. I, p. 4(^. 

Hernia of the lung. It is convenient to discuss all forms of 
hernia pulmonis together. * 

Non-traumatic hernia of the lung results from some congenital or 
acquired weakness of the chest-wall. The signs should be iinequivocal, 
but other conditions, such as lipomata in the posterior triangles and 
abscesses, have frequently been taken for hemiae. As a rule, no treatment 
is required, or merely the application of a pad, but it may be necessary 
to expose the tumour, and endeavour by some plastic operation to close 
the opening in the chest-wall. 

Traumatic hemiae may exist with or without am external wound, and 
may be immediate or consecutive. Should a portion of lung protrude 
through am extemad woimd, ais sometimes happens if forced expiration 
with a closed glottis occurs at the moment of injury, the part which is 
protruded niay swell amd sphacelate. It may be possible to return this 
portion, if it be healthy, into the chest ; but sometimes the better plan is 
to include it in a ligature amd remove it, amd then dose the chest-waill if 
the wound be aiseptic, or insert a tube if the wound be septic, or simply 
to apply a dry dressing without stitches or tube. The condition is a very 
raire one in dvil practice. 

OPERATIONS FOR CARIES AND NECROSIS OF THE BONY 
WALLS OF THE THORAX 

It will be convenient to discuss the inflaunmatory diseases of the bony 
walls of the thorauc, indudihg the cartilages, together, amd bdore paissing 
to the treatment to say something about the pathology. Any of these 
structures may be affected 1y acute inflaunmatory changes as a part of 
general acute diseases, such as acute infective osteomyelitis or t3q>hoid 
fever, amd in such caises acute abscesses will devdop. 

These are, however, less common than the more chronic processes, 
most of which are tuberculous, but some result from t3q>hoid fever. 

An abscess resulting from caries or necrosis of the spine may follow one 
of the commoner routes, i.e. it may track downwards, guided by the 
amterior common ligament and ultimatdy give rise to a psoas abscess,' 
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dr It may pass directly backwards and appear as a dorsal abscess. But 
sometimes a spinal abscess, even if originating from caries of the cervical 
spme, may burst into the pleura, or it may enter an intercostal space and, 
passing along it,^int at the side or the front of the chest. This may 
lead to confusion *of diagnosis, and if, as I have seen happen, it also bursts 
into the lung, a tympanitic abscess with a strong impulse on coughing 
results, which may baffle the diagnostic powers of the most experienced. 

Caries and necrosis of rib and rib cartilage may affect the bone or carti- 
lage, or start at the junction of rib and cartilage, or cartilage and sternum. 
In dhses of necrosis a sequestrum forms and is embedded in an involucrum, 
> except in the case of cartilage where no involucrum forms. The process 
is often confined to the deep surface, and the abscess then burrows in the 
subpleural connective tissue, giving rise to a localized ‘ peripleuritis *. 
Such abscesses may extend widely, involving secondary caries of other 
ribs or cartilages, and closely simulating empyemata. A similar burrowing 
process may take place below the pleura in the attachment of the dia- 
phragm. More often, however, the process remains localized, and a cold 
abscess develops in the neighbourhood of the affected rib or cartilage. 

Either surface of the sternum or the interior of the bone may be 
similarly affected, and caries of the joint between the manubrium and the 
gladiolus is common. If the abscess forms on the deep surface of the 
sternum it may extend into the mediastinum, causing one form of media- 
stinitis, or it may burst at the side of the sternum through an intercostal 
. space, or it may track outwards between the pleura and the ribs, or it 
may point at the epistemal notch or the epigastrium. 

Bearing in mind therefore the great variety of these abscesses, it will 
be seen that it is difficult to lay down general instructions with regard to 
treatment, but there is one golden rule, viz. to avoid injuring the pleura 
if possible, as tuberculous pleurisy is likely to follow this accident. 

If the abscess has started from the spine the track should be followed 
back until an opening as near as possible to the source of the disease is 
secured. This will involve removal of a portion of rib or ribs quite close 
to the spine, but may enable the surgeon to deal with the primary disease. 

In the case of necrosis of rib it may be enough to remove the seques- 
trum ; but if the disease be caries it is better to remove the affected 
portion completely unless this involves exposure of the pericardium, in 
which case scraping with a sharp spoon is indicated. In conducting these 
operations the utmost care should be taken to lay open all the ramifications 
of the abscess, which ^ire often very complicated, and in my experience 
the best results are obtained by applying pure carbolic acid to the surface 
and treating it as an open wound. The use of sutures even to large 
wounds is, I think, a mistake. • 
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Caries or necrosis of the anterior surface of the sternum requires no 
special comment. Abscess on the deep surface may call for trephining 
or cutting a hole in the bone with a gouge. Sometimes, however, an 
opening at the side of the sternum is sufficient. In this case the internal 
mammary artery is in danger. If wounded it will probably be necessary 
to remove a costal cartilage in order to secure it. If the joint between 
the manubrium and gladiolus be involved it must be scraped or gouged. 
This may lead to the complete severance of the two parts of the bone. 
The movements of the two parts during respiration are rather alarming, 
but I have not seen any permanent evil consequences follow. * 

REMOVAL OF TUMOURS OF THE CHEST-WALL 

We have only to consider the operations for those tiunours which 
involve the ribs and intercostal spaces or the pleura ; those for the more 
superficial ones are dealt with in other parts of the work. It may, 
however, be mentioned in passing that some of those which will be 
referred to have originated in the more superficial structures. 

The simple tumours of the ribs and sternum are such as occur in other 
bones, amongst which enchondromata, though far from common, are those 
most frequently met with. Many swellings diagnosed as enchondromata. 
turn out to be examples either of ‘tuberculous disease or of abnormality of 
shape or structure. The latter perhaps hardly deserve mention in a work 
on operative surgery were it not that they are so often mistaken for new 
growths by the patientv and sometimes even by the surgeon. If it be 
borne in mind that the third and fourth rib cartilages are especially liable 
to a marked prominence anteriorly, and that all the rib cartilages are in 
normal persons somewhat tender on pressure, and if it be also remembered 
that a bifid rib does really fill up the intercostal space either above or 
below, and finally, that these deformities are accentuated or made more 
obvious by loss of flesh, such mistakes in diagnosis shcftild seldom occur. 
If, however, it be found during an operation that a supposed case of 
tumour is really an abnormally shaped rib, there is no doubt that the rib 
should be left alone and the patient frankly informed of the mistake. 
His — or probably her — ^pain and anxiety will disappear just as well as if 
the supposed tumour were removed. 

In operating upon enchondromata or other simple tumours of the 
ribs there are no special rules for the shape or size of the incisions. It 
only needs to be stated that it is not well to work with too small an 
incision, as every effort will have to be made to avoid the wounding of 
the pleura. Should, however, a pneumothorax result, it will probably 
do no' more harm than is involved in the immediate interference with 
respiration and the hampering of the surgi<^ procedures ; that is, sup- 
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: posing it is possible, after the removal of the tumour, to make an air-tight 
closure of the opening in the chest-walls. 

One of the less common tumours of the chest-wall is C3^tic hygroma. 
The nature of the growth will probably have been diagnosed before the 
operation is commenced, but it is not unlikely that the fact of its passing, 
through one or more intercostal spaces has not been suspected. These 
cases should be dealt with like those occurring in the abdominal wall 
or other inaccessible places ; viz. by removing the external part and 
leaving the rest alone. The disease is harmless except for the defor- 
mity it causes, which is here of no consequence, and for the attacks of 
acute inflammation resembling erysipelas to which it is liable, but which 
in this situation are very unlikely to occur. It is essential to maintain 
strict antiseptic precautions until the wound is absolutely closed, as 
otherwise the erysipelatous inflammation above mentioned may set in. 

Malignant tumours of the chest-wall may be primary or secondary. 
The primary tumours are practically always sarcomata, often chondro- 
or myxo-sarcomata. If diagnosed early an attempt should be made to 
remove them freely with a considerable portion of the surroimding chest- 
wall. As this necessarily involves a free opening of the pleura, it would 
be very much aided by the employment of the high-pressure or low- 
pressure methods of operating (see p. 703). It is obvious that the risk 
involved in such a case as that of Kdnig, in which in removing a sarcoma 
of the sternum both pleurae and the pericardium were opened, would 
thus be much diminished ; it is interesting, however, to know that the 
operation in this case was not fatal. If it be found that the growth has 
involved the lung, it will be necessary to carefully estimate the amount 
to which the infiltration has taken place, and if it appear possible to do 
so, a portion of the lung may be taken away, either clamping or ligaturing 
it beyond the region affected, or by simply cutting it through with 
Paquelin’s cautery. The former method is, on the whole, recommended. 
Air-tight closure of the chest-walls should, when practicable, be secured. 

Primary tumours of the pleura are seldom likely to be diagnosable 
early enough to allow of any attempt being made for their removal. 

Most of the cases of secondary tumours of the chest-wtiU are those 
of recurrences after the removal of cancers of the breast. If small and 
superficial it is the rule to remove them as widely as possible, endeavouring 
to avoid the opening of the pleura. But these operations are seldom 
satisfactory, as the lymphatic affection usually extends further than 
can be detected by th« eye^ and recurrence is almost invariable. I do 
not think that extensive resection of the chest-wall when infiltrated with 
cancer is an operation which ought to be undertaken. 

The same may be said of those cases whei£ the growth has originated 
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in the lung and involved the diest-wall, the disease in these cases being ‘ 
alm ost invariably so extensive that its removal is impossible, or if possible ; ; 
it is almost certain to be followed by recurrence. 

OPERATIONS FOR MEDIASTINAL ABSCESS 

Suppuration in the mediastinum may result from caries or necrosis 
of bone, or from the extension of suppuration from some distant part, 
as when a post-pharyngeal abscess, or one resulting from angina 
Ludovici, or that following tracheotomy, is conducted downwards by . 
the deep fascia to the back of the sternum; or it may originate 
from some of the contents of the mediastinum, such, for example, as 
strumous glands, or from injury or disease of the trachea, bronchi or 
oesophagus, pericardium, &c. From these general remarks as to causation, 
it will be seen that the process is sometimes acute, and often of a diffuse 
character, necessitating prompt attempts at relief by trephining or 
resecting parts of the sternum, or by resecting ribs in the neighbourhood 
of the spine, and that the search for the pus is a difficult matter, and, 
even if successfully carried out, unlikely to save the patient’s life. Some- 
times the suppuration is chronic and accompanied by pressure symptoms 
like those of tumour. These cases do not demand such immediate 
treatment ; the matter often reaches the surface by a process of burrowing, 
and the best place for the incision thus becomes apparent, probably at 
the epistemal notch, in the posterior triangle, or through an intercostal 
space, or at the ensiform cartilage. But if the presence of pus be suspected, 
though its exact position is doubtful, it may be justifiable to open either 
the anterior or posterior mediastinum in the maimer indicated in order to 
search for it. It is needless to say that great care must be adopted in 
exploring with the finger amongst the great vessels at the base of the heart, 
and that the use of an exploring trochar or fine forceps is inadmissible. 

In the posterior mediastinum it is difficult to avoid injury to the pleura ; 
but the operation is much confused if this accident sliould occur. The 
incision should be made near the middle line. If there be no guide to 
' the locality of the abscess it is difficult to say which side should be selected, 
the dangers being about equal. Portions of enough ribs and a sufficient 
• number of transverse processes should be removed to enable the surgeon 
to see as well as feel the parts exposed. It must be remembered that the 
front of the. bodies of the vertebrae is 3 to. 5 inches from the level of the 
skin, and that if the finger reaches to this depth it will be in dose contact 
with the important structures that occupy the posterior mediastinum : 
aorta, pericardium, thoracic duct, &c., and that thus a mere exploratory 
operation is liable to be followed by a catastrophe from which there is 
. no escape. , 
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OPERATIONS FOR THE REMOVAL OF FLUIDS FROM THE 
PLEURAL CAVITIES 

EXPLORATION OF THE CHEST 

If the physical signs justify the exploration of the chest it is usually 
wise to employ some form of aspirator. If it be quite certain that the 
fluid, if any, is the pus of an empyema, or that the two pleural surfaces 
are adherent, there is no objection to the use of exploring trochars. These 
are useful instruments in many cases of thoracic surgery, especially for 
penetrating the lung after the chest has been opened. They should be 
of various lengths and sizes, but should always have full-sized handles 
(see Fig. 358). , 

I strongly recommend the use of the bottle aspirator as Opposed 
to any form of needle fixed to a syringe, or to Dieulafoy’s aspirator, in 
which it is difficult to regulate the amount of negative pressure. The 
needle of the bottle aspirator is easy to manipulate ; the amoimt of 
negative pressure can be regulated to a nicety, and it is readily cleaned. 
The only objection to its use is that it is rather cumbrous, but it seems to 
be forgotten that a small bottle is often more convenient than a large 
one. One great advantage beyond those already mentioned is that if 
fluid be found, the one puncture suffices for its evacuation. The needles, 
or rather trochars, should be of various sizes and lengths, but none less 
than 3 or more than 6 inches (see Fig. 359). They should always have 
a lateral as well as a terminal hole. They should be constructed 
throughout of metal, no leather washers being permissible, as they are 
constantly perishing and causing leakages at the joints. 

A very slight negative pressure, or even none at all, should be made 
in the bottle imtil the supposed site of the fluid is reached. The mistake 
of producing an almost complete vacuum is commonly made, the result 
being that flakes of lymph are sucked into the tube, and the fluid, if 
present, is not evacualed. 

The use of small h}q>odermic syringes or others of a similar nature 
cannot be too strongly deprecated. They are untrustworthy instruments. 
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and to my knowledge have often been the cause of pernicious and avoidiabie 
^ delay in treating a variety of thoracic 

In exploring the chest the normal position ^ | 
the thoracic and abdominal viscera and vessels^ 
must be borne in mind, as well*as the fact that 
these may be much altered by disease. Inflamma* 
toiy conditions of the pleura; 


Fig. 358. Exploking 
Trochars. With large 
handles all of the same 
size. } scale. 


operating. 


i 


even when effusion 'is present 
are more likely to diminish 
the extent downwards ofrthe 
pleural cavity than to increase 
it, because during the early 
painful stage of pleurisy full 
inspiration does not occur, 
and the diaphragmatic and 
costal pleurse become adherent 
before the onset of effusion. 

Through the lower inter- 
costal spaces it is easy to 
reach the liver and spleen, and 
the splenic flexure of the colon 
has been inadvertently punc- 
tured. Puncture of the liver 
and spleen, while usually free 
from danger, has been fol- 
lowed by serious or even fatal 
hemorrhage. The idea of 
exploring, them in this way 
should never be entertained if 
there be any suspicion of 
leucoc}rthemia, hemophilia, 
or any condition which may 
interfere with the coagulation 
of the blood. 

Exploratory incision of the 
pleural cavity cannot be per- 
formed without producing a 
pneumothorax except with 
the aid , of the ‘high-pressure’ 
or ‘low-pressure’ method of 
It is described in the following section. 



Fig. 359. Aspi- 
rator Trochars. 
Suitable for ex- 
ploring the chest, 
f scale. 
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# 

y Methods. Operations which involve the opening of the pleura 
' haye. been hitherto, as far as possible,, avoided on account of the fear of 
the evil consequences which may result from the production of a pneumo- 
thorax. It does not come within the scope of the present work to state 
what these dangers are, but it must be admitted that they are sometimes 
c' considerable, especially if the function of the opposite lung be in any way 
intATfered with. At the same time, it is well known that small openings 
into the chest, allowing of the introduction of the fingers, and which neces- 
sarily produce a partial pneumothorax, maybe made without danger, that 
even extensive wounds of the chest-wall are not necessarily fatal, and 
that in removing tumours of the chest-wall free openings have been made 
into- the pleural cavity with only temporary interference with respiration. 
The pleura has thus remained to some extent a forbidden country as com- 
pared with the a.bdomen, the contents of which usually tend to protrude, 
or the skull, in which, as a rule, neither recession nor protrusion occurs. 

Numerous devices have been made to obviate this difficulty ; the 
simplest being the artificial production of adhesions, by suture, cautery, 
or caustics. This plan permits of the exploration by puncture or incision 
of the substance of the lung, but does not render possible the exploration 
of the pleural cavity itself. 

It is only within the last four or five years that a new method of 
operating was suggested by Sauerbruch of Breslau, the principle of which 
consists in placing the patient’s body in a chamber in which the atmo- 
spheric pressure can be lowered to any degree that may be required. 
The head remains outside and is subject to normal atmospheric conditions. 
It is thus possible, by regulating the amount of pressure inside the chamber, 
to ensure either that the Itmg remains in contact with the chest-wall when 
the pleura is opened, or to allow it to recede to any desired extent, or 
even, if desired, to make it protrude through the opening. It is obvious 
that this is an advance in surgery, and it has aroused much interest both 
in Europe and America, and has formed the subject of discussion at more 
than one surgical congress. The question of practicability at once arose. 
The apparatus is exceedingly costly, as may be gathered from the accom- 
pan ying figure (see Fig. 360) reproduced from Lautenschlager’s catalogue, 
and even if, in the course of time, the structure should be simplified and 
the cost reduced, it must always be a cumbrous affair, which could prac- 
tically only be provided at a public institution, and it is hardly likely 
that even every large town in the country would be public-spirited enough 
to spend so much money in providing for what is, after all, not a very 




Fig. 360. Saubrbruch's Chamber, r, the operating chamber, is made of 
iron plates, screwed together and painted inside with white enamel paint (it may, 
however, be supplied with windows, thus doing away with the necessity of artificial 
light, o). The floor is tiled and slopes so that water can escape by the tap c. 
There is an ante-room with double air-tight doors : the valve k. if opened, admits 
air into this antechamber and this allows of the opening of the outer door. m. 
which would otherwise be impossible, p is a projection through which the head 
and neck of the patient who is l3dng on the operating table, t. protrudes : his 
. neck is surrounded by a closely fitting (almost air-tight) india-rubber collar. Above 
the projection p is a small window, n. through which the anaesthetist and the 
surgeon can communicate by signs ; a telephone is also supplied for oral com- 
munication. G is an india-rubber bag which encloses the patient’s body and is 
intended to maintain normal atmospheric pressure on the lower parts of the body ; 
when secured in position (by means of cambric bandages) th^ tube £. which com- 
municates with the outer air. is opened, w. h. A washing apparatus. 

The low pressure is obtained by means of a powerful double-acting pump, 
which can be worked by steam, electricity. &c.. and is by preference at some 
distance from the operating chamber in order to avoid vibrations : this apparatus 
is not shown. * 

If the doors and windows are hermetically closed, the necessary reduction of 
pressure (10 millimetres below normal atmospheric pressure) is obtained in from 
four to ten minutes, and can be rapidly either increased or diminished at pleasure. 
The amount of pressure must be observed on a water-pressure gauge, the positib^ 
of which is immaterial. When' the level of the water falls below 140'^ millimet^^ 
ail enters the operating chamber through water conts^ed in the vessel B. 
this way the atmosphere is constantly renewed with moist and dust-free air and 
thus prolonged operation can be comfortably conducted, d is the tap for regulating 
the level of the water in the vessel b. 
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large number of patients. Certainly no private individual wotild be- 
likely to install one unless he had unusual opportunities of meeting with 
cases to be operated upon. There is, moreover, another objection to? 
this low-pressure {Unterdrttck) system. Not only must the patient’s body, 
but the surgeon and his assistants also, be within the low-pressure chamber, 
while the anaesthetist, like the patient’s head, is outside it. In' case of 
respiratory difficulties the inconvenience of this arrangement is apparent. 
No oral communication except by telephone can take place between the 
surgeon and the anaesthetist, and in an emergency, such as in thoracic 
surgery is not uncommon, to resort to the telephone may be most irade- 
sirable, while to open a window for the interchange of words would raise 
the pressure inside the chamber to that of the outer air. If the opening 
in the chest were small it could, of course, be plugged, but if it were large 
it is likely that a suddenly caused pneumothorax would be added to the 
already present dangers of the patient. While, therefore, the advocates 
of the Unterdruck method can record some most interesting andimportemt 
results, and while some of them still maintain its superiority to all others, 
one hears reports from many quarters that, for the reasons I have given, 
it is hardly practical, at all events at present, for general employment. 

The possibility of preventing the collapse of the lung having, however, 
been demonstrated, attempts were made to obtain the same result in 
another way, viz. by increasing the pressure inside the lung instead of 
diminishing it outside. This high-pressure ( Oberdruck) method is associated 
with the name of Brauer, who in 1905 brought forward his method. 

I reproduce another figure from Lautenschlager’s catalogue (see Fig. 361), 
a study of which will enable the reader to understand it and probably, if 
he desires it, to have a similar or possibly a simpler and less expensive one 
constructed, for even this, at the present time, costs something not far 
short of two hundred pounds. The advantage of this method over the 
other, besides the smaller size and more moderate cost of the apparatus, 
is that both the surgeon and the anaesthetist are in the open and free to 
communicate with one another, to resort to artificial respiration and adopt 
in concert any other procedures that the exigencies of the case may demand. 
The disadvantages which on first reading about the two methods appeared 
to me to outweigh all the advantages of it as compared with the Unterdruck 
method, but which those who have tried it do not say much about, is that 
the head of the patient and the hands of the anesthetist are contained 
in a closed chamber, and I fail to see what would happen the not 
unlikely contingency of the occurrence of haemoptysis or vomiting, or 
the expectoration of the contents of an abscess . " Ilie anaesthetist must 
clearly have a copious supply of appauratus — gag, forceps, mops, towels, &c. 
— ^within the chamber, and must be well trained to employ them under 
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circnmstwces which to one who has not seen such operations would 
seem likely to be of great difficulty. It must be added that many surgeons 
■ speak highly of Brauer’s apparatus, and appear to think that it will be 
found of practical utility. 

Various suggeftions have been made for simplifying these procedures, 
which must be mentioned without entering into details, in the hope that 
they may serve as hints to other surgeons who are working at the subject. 
Such are the production of high pressure after intubation, or the employ- 
ment of a mask fitting tightly over the patient’s face, or the administration 
of file anaesthetic vapour into a chamber like Brauer’s without the hands 
of the anaesthetist, each of which appears to introduce some advantages, 
but perhaps an equal number of drawbacks. 

The difference in pressure required is not large, on the average about 
3-10 millimetres of mercury. 

Indicsitions. Having now discussed the methods by which 
thoracotomy can be practised without the production of pneumothorax, 
it remains to consider what cases are likely to be benefited by it. 

(i) If it were felt that am extensive opening into the chest could be 
made without immediate danger or prospective disability, surgeons would 
feel justified in making exploratory openings as they make exploratory 
laparotomies where the presence of foreign bodies or possibly removable 
malignant tumours wais suggested by the history, by the symptoms, 
or by radiography. The lung could be methodically handled aill over, and 
it is conceivable that in the future growths may be more early diagnosed 
or completely removed. One reads about the removal of a tuberculous 
lobe of the lung, or a portion of a lung which is affected by limited bron- 
chiectasis. One also hears about these operations being carried out 
antiseptically, but not having personal experience of sucli procedures I 
hesitate for the present to express ap opinion as to the advisability or the 
feasibility of their performance. For the same reason I do not feel 
justified in attempting to describe the best way of dealing with the 
stump after pneumectomy, or the best position for the opening under 
different circumstances. Those who contemplate performing such 
operations would no doubt desire to consult the copious discussions which 
have taken place at the German Surgical Congress of 1907 and 1908, 
which may be found in their own special reports, or in less detail in the 
CetUralblatt fUr Chirurgie. 

(ii) Mediastinal growths and malignant tumours of the oesophagus 
have also been dealt wi^b by these methods, but so far apparently with 
but little if any success. 

(iii) The prevention of pneumothorax would be of great assistance to 

the surgeon in dealing with tumours of the chest-wall, and I think might 
• Z Z 2 
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.sometimes be the means of avoiding danger to the patient when it is 
necessary to traverse the healthy pleura in opening a ^ptic abscess — 
say a liver abscess — ^below the diaphragm. 

(iv) Some very interesting cases have been reported of the employ- 
ment of these methods in cases of wounds of the heartf The production 
of a pneumothorax diminishes the blood pressure, and, experimentally 
at all events, it appears to be possible in this way to limit the possible 
contraction of the heart muscle while the sutures are being inserted, and 
afterwards by doing away with the pneumothorax and closing the chest 
to allow things to return to their normal condition. 

Before leaving this subject it is proper to mention a development of 
it which has been used for the purpose of drawing out the lung in the 
treatment of empyema. A tightly fitting india-rubber box is attached 
to the patient’s side in which the air is exhausted to the desired amount, 
and in which some arrangement is made for the reception of the discharge. 
It is said that this can be made of such a size that the patient can wear it 
under his clothes, and that it has been found of real value in diminishing 
the time of , closure of an empyema. 

OPERATIONS FOR SEROUS EFFUSIONS 

The time for drawing off a serous effusion must be determined by the 
physician ; but I have never known harm to l?e caused by the removal of 
a small collection of f|uid, and have often seen improvement follow on its 
performance. 

Two instruments are available for the purpose : one, the bottle aspirator 
referred to above (see p. 701), and the other a needle like that employed 
with the aspirator, to which is attached a piece of india-rubber tube 
long enough to pass into a vessel placed upon the floor ; this should be 
compressible by means of a dip, and weighted at the distal end. This 
is a very simple, inexpensive, easily deanable, and efficient apparatus 
(Fig. 362). The negative pressure oMainable is sufficient for most, if not 
all cases. A simple perfdrated needle may be substituted for the more 
complicated one recommended ; but it is possible to wound the lung 
with it. 

Position of patient. If the effusion be a large one there is no advantage, 
but, on the contrary, there are serious disadvantages and some risk in 
sitting the patient up and puncturing behind. He should lie flat on his 
back in a comfortable position, not too dose to th^ edge of the bed, and the • 
needle should be passed through the lower part of a convenient intercostd 
space, say the sixth or seventh, in the mid-axillary line. Here the spaces 
are wide, the amount of tissue to traverse small, and there, is no danger 
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of striking a rib with the needle. If the needle be sharp and introduced 
with decision, the pain is trifling, but any form of local analgesia (except 
freezing the skin hard) is admissible. The needle should be long enough 
to reach the angles of the ribs and the posterior part of the pleural sinus. 
It is needless to %ay that gravity has nothing to do with the process of 
evacuation by aspiration ; the only essentials are that the end of the 
needle should be free in the fluid, and 
not obstructed by having lymph or lung 
sucked against the openings. 

•The fluid should be extracted very 
slowly, the pump of the aspirator being 
just kept at work, producing the smallest 
possible negative pressure in the bottle. 

A complete vacuum is likely to draw 
lymph or lung against or into the open- 
ings, and a rapid removal of the fluid is 
less safe and less comfortable for the 
patient than a slow one. It also causes 
a minor inconvenience, i.e. more frothing 
of the fluid. 

It is not possible to remove the whole 
of the fluid except under the improbable 
circumstances of the lung and chest-walls 
being quite normal. Usually a time 
comes when a distressing and ungovern- 
able desire to cough attacks the patient. 

When this occurs, the process should be 
stopped for a while and a piece of ice 
given him to suck. If the cough passes 
away, more fluid may be withdrawn. 

If not, the needle should be removed ; 
the discomfort will probably not last more 
than hfdf an hour. Another reason for stopping is the staining of the 
fluid with blood ; this may occur in any case, and is usually of no conse- 
quence, but I have known it lead to fatal internal haemorrhage in a case 
of malignant disease. 

Substitution of air and other fluids for the serum. It is no new suggestion 
that a complete removal of the fluid can be effected by the substitution 
of atmospheric dr, that this adds no danger if the air be filtered, and that 
a negative pressure can be left within the chest by withdrawing any 
excess of air that may have entered. I have no personal experience of 
this method, and the reader is therefore referred to the animated discus- 



Fig. 362. A Simple Siphon 
Arrangement. J scale. 
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sionson this subject in the medical press ; but I would remind those about 
to practise it that it does not follow, because air is rapidly absorbed by^;- 
the healthy pleura in a traumatic pneumothorax, that it will be as satis-> 
factorily dealt with by the imhealthy serous membrane of pleurisy ; the 
behaviour of cases of tuberculous pneumothorax indeed would make one 
expect that the air would not be readily absorbed. 

The treatment of chronic serous effusions has also given rise to much . 
discussion. I will first deal with those in which repeated examination 
does not reveal the presence of tubercle, and in which the cause is therefore 
obscure. - 1 have obtained good results from repeated tapping, •the 
intervals varying from days to weeks or months in accordance with the 
rapidity of reaccumulation of the fiuid. The injection of adrenalin or 
of substances like tincture of iodine in small quantities has been recom- 
mended, and if the fluid injected is aseptic or antiseptic, it is probably 
a safe procedure. A free opening into the chest and the introduction of 
a drainage tube has also been advised, but, though. successM cases have 
been reported, I am convinced that it is a dangerous practice, and one 
that is liable to be followed by that incurable condition— a collapsed lung . 
in the centre of a complete septic pneumothorax with an external opening. 

In tuberculous cases I have obtained a moderate degree of success, 
but, it must be owned, no brilliant results, by inserting through an 
anterior intercostal space at the time of aspiration a second needle made 
to communicate by means of an india-rubber tube with a vessel containing 
boric acid lotion or normal saline solution. After prolonged irrigation 
the excess of fluid was drawn off by the aspirator. The success of this 
treatment, if it succeeds, must be open to the same explanations as are 
offered for the successful treatment of tuberculous ascites by incision with 
or without irrigation or sponging, amongst which that of Sir Almroth 
Wright at present holds the field. 

% 

OPERATIONS FOR EMPYEMA 

The proper line of treatment depends upon whether the affection is 
complete or localized, upon the age and state of the patient, upon whether 
it is unilateral or on both sides, and a variety of other conditions which 
will appear in the sequel. Except in double empyema no delay in 
evacuating the pus is admissible. 

Aspiration. Experience shows that occasion^y in adults and < 

. frequently in children aspiration of ah empyemaj especially if repeated 
, on two or three occasions — say, with the interval of a week — is foUowed by • 
a cure. But this result cannot always be obtained, whereas a free incision ', 
in children is usually a succe^f ul operation and is followed by rapid healing. 
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Sj^aking generally,, the more quickly a cure can be effected, the better it 
will, be for the lung, and therefore, considering the frequency with which 
it is not successful, aspiration cannot be recommended ; though there 
are certain cases, ^such as double empyema, in which it may be advisable. 

COMPLETE UNILATERAL EMPYEMA 

This condition is seldom met with except when the sudden rupture 
of an abscess occurs into a previously normal pleura. In almost all other 
circumstances some part of the cavity is obliterated by adhesions : either 
th6*base of the lung is'adherent to the diaphragm, or the inner surface to 
the mediastinum, or the back of it to the angles of the ribs, or the pleural 
sinus is obliterated, or patches of adhesions exist in other parts ; but for 
practical purposes an empyema may be spoken of as complete when the 
.whole of the chest-wall is available for the incision. A really complete 
empyema must be immediately evacuated in order to save life. If the 
lung be healthy and completely collapsed, the ultimate outlook is bad, 
and subsequent Estlander’s operations (thoracoplasties) will probably be 
necessary. In such cases the apparatus mentioned on p. 708, in the 
section on ‘ high-pressure ’ and ‘ low-pressure ’ operations, seems to offer 
a chance of drawing the lung out to the chest-wall, and should certainly 
if possible be employed. 

Much has been written about the most favourable position to select for 
the incision, and arguments have been brought forward in favour of lateral 
incisions which to me are unconvincing. I have no hesitation in recom- 
mending a posterior opening both on theoretical grounds and as the 
result of experience, the best place being, in my opinion, the region of 
the ninth or tenth rib, not far from the scapular line. I have often had 
to make a posterior incision when a lateral one has failed to effect a cure, 
but never to make a lateral one when a posterior one has proved inefficient. 
An incision in the spot recommended will usually be found to be almost, 
if not quite, at the lowest part of the cavity, because the diaphragm has 
become adherent to the chest-walls before the effusion took place ; and 
if it be not at the time actually the lowest part, it soon becomes so owing 
to the extension of this process. If a lower spot be chosen, the opening 
usually becomes valvular. The posterior incision ensures the best 
possible drainage both when the patient is recumbent and when the 
body is raised, and the theoretical objection that lying on the incision 
may be a source of much discomfort to the patient is not supported by 
experience. * 

The question of the advisability of removing a portion of rib has been 
the subject of prolonged but not very illuminating discussion. It cannot 
be denied that many cases may recover without interfering with a rib. 
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that in a lateral incision the spaces may be so wide that it is not essential, 
that sometimes the patient is in so bad a state that any prolongation of 
the operation is a drawback, and that in very septic cases the risk of 
secondary haemorrhage is increased ; in the vast majority of cases, 
however, the slight prolongation of the operation is of no^nsequence, the 
large size of the opening obtained is of immediate advantage in enabling 
the surgeon to thoroughly explore the pleura, open up outlying pockets, 
and remove masses of lymph, and in the subsequent treatment, the 
pain caused by the contraction of the wound upon the drainage tube is 
prevented. In very septic cases the risk of secondary haemorrhage ilhiy 
be minimized by dividing the intercostal artery and t5dng it in two places. 
I therefore recommend as a routine practice the removal of about 3 inches 
of one or, if necessary, two ribs. 

Operation, if the pleurai be much distended it is well to draw 
off the greater portion of the pus with the aspirator before beginning 
the operation, sometimes before the administration of the anaesthetic. 



Fig. 363. Periosteum Elevator suitable for clearing the Rib. ^ scale. 

Tlie patient should be placed on a high table with the affected side 
projecting rather beyond the edge of it, turned, very little over on to his 
sound side. It is dangerous to turn him much on to the sound side, 
especially if there be much fluid or if the empyema has ruptured into a 
bronchus. The operator should sit if the table be a low one. If the con- 
dition of the patient be very bad, he may be placed upon the diseased side 
near the middle of the table, and the surgeon, in this case standing 
up, may operate from behind. 

If a general anaesthetic be employed, chloroform or chloroform and 
oxygen is usually the safest. The anaesthesia should not be so deep as 
to abolish the lar3mgeal reflex, aind the surgeon should remind the 
anaesthetist that slight movements will not seriously impede the opera- 
tion. Local analgesia produced by the injection of eucaine may be 
substituted for general anaesthesia if desired, and will probably be quite 
eflBcient. Freezing of the part, however, is satisfactory neither to the 
patient nor the surgeon. 

I always now employ a vertical incision (see Fig. 364), and have discarded 
the oblique or transverse one. The latter involves^ transverse division of 
the fibres of the latissimus dorsi, and unless great care be taken that 
the skin be not drawn up by raising the arm, is often found to be lower 
than the opening in the c^est-wall when the operation is completed. 
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Should the oblique incision have been selected, and this accident occur, 
it must be rectified by converting the incision into a 1-shaped one, as 
it is essential that the superficial and deep openings be opposite to one 
another. The vertical incision should be 3^ or 4 inches long, and should 
be followed by splitting the latissimus in the direction of its fibres for 



Fig. 364. Vertical Incision for Empyema. I^Alissimus dorsi s.p.i., 

Scrratus posticus inferior ; x, Rib. 

an equal distance and then dividing the serratus posticus inferior across 
the direction of its fibres. The parts are then held widely apart by long 
retractors and the periosteum of the rib thus exposed divided for 3 or 
4 inches. The periosteum is then separated from the rib by a blunt, 
slightly curved periost^m elevator (see Fig. 363) both on the superficial 
and deep surfaces, and the rib divided as far forwards and backwards as 
possible, the retractors being placed first forwards and upwards and then 
backwards and upwards as shown in Fig. 36^. 
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Many special forceps and scissors have been invented for the purpose, 
which do not appear to me to be better than an ordinary pair of curved, 
bone-forceps. 

After the removal of the piece of rib any bleeding vessels are secured 
and, if it be thought advisable, the intercostal artery is divided and ligatured. 
The nerve should, if possible, be preserved, because, although its preserva- 



Fig. 365. Second Stage of the Operation for Empysma. l.d., Latissimus dorsi ; 
S.P.I., Serratus posticus inferior ; e.i., External intercostal musde ; x, Hib. 


tion sometimes is followed by neuralgic pain owing to the pressure on 
it by the tube, its division is sure to cause a patch of numbne^ in the 
area it supplies. The pleura is then opened either by the knife or a pair 
of dressing-forceps, and the gloved finger is at once inserted into the 
wound, partly for the sake of estimating the state of the lung before the 
fluid has escaped, and partly because it is advisable, if the amount of 
fluid be large, to allow it to escape gradually in order to avoid the shodc 
that may result from its |oo sudden evacuation. After the fluid has 
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escaped the state of the lung is again examined, and for this purpose, in 
my opinion, the most dexterous use of the probe is inferior to that of the 
finger. Lymph is extracted, and a search is made for pockets or secondary 
. cavities which require opening up, or unusual conditions such as openings 
into lung or livef, carious bone, calcareous plates, the contents of a der- 
mioid cyst, &c., and then the tube is inserted. 

At this stage two large tubes, ^ to l- inch in diameter, just long enough 
to project about i inch 
into the pleural cavity, 
and each provided with 
one large hole dose to the 
proximal end, should be 
employed, and all anxiety 
about their slipping in or 
out may be avoided by 
stitching them with two 
strong fishing-gut sutures 
to the skin after cutting 
the ends nearly flush with 
the surface of the skin. 

The only occasions in which 
long tubes are required are 
those of long cavities, the 
distal narrow part of which 
only has been reached by 
the incision. The calibre 
of the tubes, of course, 
may be regulated by the 
size of the cavity and the 
nature of the contents. 

drainage is re FlangedTube. The flange is attached 

quired for large stinking twisted silver wire ; observe the position of 

cavities, much less for the hole, 
small cavities, the contents 

of which are not greatly septic. Though I find two tubes convenient, 
I have no quarrel with those who prefer a single tube. There is no 
need to interfere with these tubes till a week after the operation, when 
a single flanged tube may be substituted for them (see Fig. 366). 
Smaller tubes may be used in the case of children, and in them, or 
when the cavity is small, the use of two tubes at first is not essential ; 
but what is important in all cases is to secure absolutely free drainage 
during all stages of the treatment. A shqrt tube, the length of the 
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thickness of the chest-wall, provided with a flange at each end so that it 
can slip neither in nor out, is recommended by Mr. Bilton Pollard (see 

Fig. 367). ' 

As a general rule, it is wise to use antiseptic dressings, but when the 
pus is foul it is more satisfactory, at all events for a tiifte, to apply boric 
fomentations and to change them frequently. The mortality from 
operations on empyema has notably diminished since very free drainage 
has been aimed at and the introduction of the antiseptic treatment ; but 
it must be remembered that the successful antiseptic management of such 
large discharging cavities demands great care and attention. •• 

After-treatment. The length of time that the tube is to be 
retained depends upon the amount of discharge and the rapidity of the 
closure of the cavity. In children it may often be removed at the end 
of ten days, though it will often be necessary to drain for a much longer 

time. In adults it is seldom possible to re- 
move it before six weeks, though I have 
known empyemata close in three weeks even 
in people of advanced age. 

Occasionally it may be possible, if the dis- 
charge be very slight, to remove the tube even 
while a considerable cavity remains. In such 
a case the final closure is brought about by the 
absorption of the air.which occupies the cavity 
after the external wound has closed. If this 
method be adopted it is wise to introduce 
a railroad catheter at intervals of a few days. 
If the fluid that escapes be clear serum and small in amount, it is safe to 
continue with this line of treatment ; if, however, the fluid be pus, the 
tube should again be inserted for a time. 

Cases that are doing well may leave their beds at- the end of a week 
or ten days. They often do better when the erect posture is assumed 
than while recumbent. 

Chest exercises, such as' blowing into a bottle, are often useful. It is 
only by forced expiratory efforts while the glottis is closed that actual 
mechanical inflation of the collapsed lung can be brought about, though 
no doubt the function of the affected lung may be improved by forced 
respiratory movements if considerable adhesions of the lung to the chest- 
wall have taken place. Suggestions for drawing out the lung by atmo- 
spheric pressure are mentioned at p. 708. , 

If an empyema be unopened it may point through any one of the 
intercostal spaces. The commonest is the fifth, just external to the 
origin of the pectoralis major, but 1 have seen rupture occur through all 



Fig. 367. Mr. Bilton 
Pollard’s Empyema Tube. 
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the spaces and at any part. I have followed a track down to the first 
intercostal space in the axilla. Sometimes an empyema may rupture 
into the pericardium or passing through the diaphragm point at the lower 
part of the abdomen. It is said that one has at last entered the thigh 
and pointed at the ankle. It is not safe therefore to assume in any 
given case that it is not one of empyema because the orifice of the sinus 
is at some distance from the supposed seat of the mischief. 

DOUBLE EMPYEMA 

**Both sides of the chest have been opened at the same time without 
evil consequences ; but this course is not to be recommended, because 
of the uncertainty as to the presence or absence of adhesions. No doubt 
adhesions are usually present on both sides, and thus the double incision 
is usually safe because both lungs can be expanded by expansion of the 
chest walls. But the free opening of both sides of a normal chest would 
be certainly fatal, and on one occasion it is stated that the accidental 
.opening of the wrong, that is, the healthy side, in a case of empyema 
was followed by a fatal result. The wise course, in my opinion, therefore, 
is to open one side freely and to aspirate the other. As was pointed out 
above, aspiration sometimes leads to the cure of an empyema, especially 
if repeated on two or three occasions. I have several times obtained 
this result in double empyema in children, but if after a certain time, 
when the patient is accustomed to the altered respiratory conditions, the 
pus continues to accumulate in the unopened side, and the lung on the 
other side is obviously doing some work, it is best to open the second 
pleural cavity and drain it. 

CHRONIC EMPYEMA 

There are several reasons why an empyema may become chronic, and 
which must modify opinion as to the advisability and nature of the 
treatment. Amongst them are to be noted : — 

1. An opening badly situated or insufficient in size. 

2. The large size of the cavity, which, though to some extent ob- 
literated by adhesions, is not capable of further reduction because the 
limits of contraction of the walls and expansion of the lung have been 
reached. 

3. The complete collapse of the lung before any pleural adhesions 
have formed, such as occurs after wounds of the thorax or from the sudden 
rupture of an abscess qr a hydatid into a healthy pleura. 

4. The presence of a bronchial or biliary fistula. 

5. Tuberculous disease which is sometimes associated with the forma- 
tion of larger or smaller calcareous masses os plates. 
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6. Malignant disease of the pleura, which is sometimes not suspected 
at the time of the operation. 

7. The presence of foreign bodies. 

I. If the opening be insufficient or badly placed, pus will be retained in 
the cavity, and in the latter case can be emptied out af the dressing. If 
the opening be well placed but too small it should be enlarged by removing 
part of another rib, probably that above the original opening. If it be 
badly placed a second opening must be made in a more favourable position, 
the proper place for which may usually be determined by introducing the 
finger and thus ascertaining the lowest part of the cavity both in*ttie 
recumbent and the erect postures. 

2 and 3. If the cavity be too large to close by natural processes, the desired 
end may sometimes be attained by removing the rigid parts of the chest- 
wall. This is what is known as thoracoplasty or Estlander’s operation, so 
called after the Swedish surgeon who devised it. The ideal operation is to 
remove first all the portions of rib which constitute the framework of the 
outer wall of the cavity, and subsequently to take away the periosteum . 
and pleura for a corresponding extent, thus still further reducing the 
rigidity of the chest-wall (for the pleura will be probably an inch thick), 
and doing away with the chance of the extensive formation of new bone. 
It is, however, obvious that in those cases where no adhesions are present 
this ideal operation is impossible, and even when the condition is not so 
extreme, but still the cavity is very large, it will sometimes be enough to 
remove large portions of ribs from the, front and sides of the chest and 
to supplement this by dividing the ribs near their angles through small 
incisions. It is easy to divide three ribs through one small incision over 
one of them, pulling it upwards and downwards for the ribs above and 
below the one first dealt with. 

Thoracoplasty, it is neither necessary nor advisable to give 
precise instructions as to the performance of a thoracoplasty, because the 
procedure varies with the size and extent of the cavity, but some practical 
^ints may be set out. The shape and size of the cavity are first ascertained 
« with the finger or the probe' (see Fig. 368), and then the position of the 
incision is so planned as to afford easy access to the ribs it is desired to 
remove, and at the same time it should be devised so as to avoid dividing 
transversely muscles with the use of which it is not proposed to interfere. 
Thus it is often advisable to make it curved or angular ; sometimes two 
incisions are preferable to one. The exposure of the ribs should be quickly 
carried out because the operation is often a severe one, and the haemorrhage 
is sometimes considerable. It seems as if, owing to the fact that the 
intercostal trunks themselves are generally so far obliterated by the 
contraction of the surrounding fibrous tissue as not to require the applica- 
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tion of a ligature if divided, the superficial circulation is abnormally free. 
The ribs should be removed in the usual way, i.e. after separating the 
periosteum, because the periosteum is more easily and rapidly taken away 
afterwards with the thickened pleura with which it has become incor- 
porated. The surgeon should not hesitate to remove six, seven, eight, 
or more inches of each rib, but he should recollect that it is not essential 
to finish the operation on one occasion. The attempt to do so has 
sometimes caused a fatal result. It is a good plan in bad cases to 



Fig. 368. Front and Back View of an Old Empyema. From a photograph 
talfftn before the operation. The dotted line in the back view shows the extent of 
the cavity as ascertained during the operation. 


perform the operation in two or even more stages, allowing some weeks or 
months to elapse between them. I have indeed known what at the time 
was supposed to be an incomplete operation result in a cure. The 
appearance seen in the completed operation on the patient shown in 
Fig. 368 is shown at Fig. 369, which is taken from a photograph. 
The most dififtcult part of the pleura to close is that included in the rigid 
circle of the upper two or three ribs. I would again point out how simple 
a matter it is to attack the first and second ribs from behind, and how 
difficult the first rib is t8 deal with from the front. 

When the time comes for removal of the periosteum and pleura, this 
may usually be done freely with knife or scissors without fear of bleeding 
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from the intercostal arteries, which, as has been said, are either obliterated 
or much smaller than normal. 

I have never myself seen any harm come from applying strong lotions^ 
(say chloride of zinc 40 grs. to water §i) to the pleura before closing tW 
skin wound ; but I have heard of a death apparently arising from a 
similar cause. Some caution should therefore be observed in irrigating 
the remains of the cavity. 



Fig. 369. Completed Thoracoplasty on the Patient shown in Fig. 368. 
From a photograph taken before inserting the «titches. 


I think it is important to keep a drainage tube of large size in the 
upper as well as the lower part of the incision. 

It is seldom advisable to remove such ribs as are in contact with the 
pericardium. It can of course be done without killing the patient, but 
the obvious pulsations of the heart under the skin are a source of con- 
siderable discomfort, and it seems likely that the exposure of this organ 
to possible injury is not altogether free from danger. 

4. BUiary fistidee may follow the opening of hydatids or abscesses of 
the liver which have burst into the lung and been followed by empyemata. 
They are not very uncommon. As long as the bile is discharged freely, 
there is, as far as 1 have se^, no chance of the empyema closing, however 
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much it be reduced in size, and no operation on the empyema is likely to 
be of use. Such cases, however, usually get well at last owing to the 
closure of the bile duct in the liver, though the bile may flow for months 
and the patient may be reduced to the last stage of emaciation. If all 
the bile escape b> this channel owing to obstruction of the common bile 
duct, it may be necessary to unite the gall-bladder with the intestine. In 
cases of amoeboid dysentery followed by abscess a sloughing process may 
cause the cavity actually to increase in size, and this ulcerating process 
may extend into the lung as well. 

Jfhe presence of a bronchial fistula may also permanently prevent 
the closure of an empyema, though this I think depends to some extent 
upon the state of the lung or bronchi. For example, if bronchiectasis 
be present, the amount of mucus discharged into the pleura is enough to 
prevent its closing, and the same may be said of tubercle or malignant 
disease. If, however, the lung be healthy, in the great majority of cases 
the opening in it closes, and the empyema follows the usual course towards 
a cure. No special treatment for it is demanded or available. 

5. The presence of tuberculous disease usually, though not invariably, 
prevents the closure of an empyema, even if the shape and size of the 
cavity are such as are favourable for a cure. If the patient be in good 
general condition and the cavity be of moderate size, thoracoplasty should 
be attempted after warning the patient that the result would probably 
though not certainly be unsuccessful. But if the tuberculous process be 
.active or advanced, and the cavity be large, it is not right to diminish the 
patient’s vitality by what is sure to be a useless procedure. If calcareoxis 
plates be met with, they should be removed if not too large, but not until 
the external opening is very free, because they are sometimes in contact 
with large vessels which may be torn during the process of extraction. 
An abscess originating in caries of the spine, sternum, or rib, or a tubercu- 
lous mediastinal gland may, by bursting into the pleura, give rise to an 
empyema which can only close after the cure of the primary disease by 
natural or artificial means. 

Whenever tuberculous disease is present every effort should be made 
to improve or cure it before undertaking any serious operation. 

6. No treatment is likely to do any good if malignant disease be present. 

7. Foreign bodies, such as drainage tubes, bullets, pieces of wool, 
portions of necrosed rib, ears of com, &c., will effectually prevent the 
closure of an empyema and call for immediate removal. I have known|]a 
lead pencil to be driven through an intercostal space into the lung and 
remain unsuspected until an incision revealed its presence. 

Actinomycosis and dermoid cysts will be dealt with separately. 


OP. SURG. Ill 
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OPERATIONS FOR CHYLOTHORAX 

Chylothorax may be caused by wounds of the thoracic duct or by 
rupture of this vessel owing to obstruction in filarial disease or in con- 
nexion with malignant disease. The traumatic cases «may be those of 
wounds, or of fracture of the vertebrae. True chylothorax must not be 
confused with the milky pleural effusions met with in some cases of 
malignant disease. In cases of traumatic rupture of a previously normal 
thoracic duct healing may be expected to occur after a longer or shorter 
period of time, as happens almost always if the duct is injured int,$he 
neck. If the rupture be complete it is probable that the establishment 
of anastomosing channels favours this result. In all cases of milky 
effusion into the chest, therefore, no surgical interference is indicated 
except it be removal of the fluid by aspiration, and that only if the accumu- 
lation is large and leads to interference with the respiration. It may 
have to be repeated several times. In malignant cases the reaccumulation 
sometimes occurs very quickly, and under these circumstances httle or 
nothing is gained by aspiration. 



CHAPTER IV 

OPERATIONS UPON THE LUNGS 

OPERATION FOR ABSCESS OF THE LUNG 

^^The method of operating upon, that is of opening, all cases of abscess 
of the lung is the same, but as the chance of doing good varies very 
much with the nature of the abscess, it is necessary shortly to discuss 
the conditions that may give rise to a pulmonary abscess. 

Abscess of the lung may be acute or chronic, circumscribed or diffuse. 

Indications. Amongst acute abscesses are those resulting from 
acute pneumonia, septic emboli, the presence of rough foreign bodies, 
the rupture into the lung of abscesses from neighbouring parts, and 
some tuberculous abscesses. In all of these except those that occur 
as a part of a general embolic pyremia, there is a possibility of affording 
relief by evacuating the contents. 

Chronic or subacute abscesses may result from pneumonia, tubercle, 
tumour, from the pressence of smooth foreign bodies, from the gradual 
extension of chronic abscesses from surrounding parts, and from bronchiec- 
tasis. It is always doubtful if any good will come of opening cavities 
resulting from tubercle or tumour. Those resulting from tumour are not 
usually diagnosed before operation, sometimes, indeed, not till long 
afterwards. Chronic tubercular abscesses, if occurring at the base of the 
lung, are often much benefited by incision, but they seldom heal. The 
question of bronchiectasis must be dealt with .separately. 

Diffuse suppuration of the lung, whether resulting from acute pneu- 
monia, pressure on a bronchus, or tubercle, does not form a favourable 
field for surgery, though I have known much benefit, it might be said 
cure, result from incision of acute diffuse suppuration of the base of the 
lung in a patient supposed to be tuberculous. 

Operation. If it be decided to operate, the first thing is to 
ascertain the position of the abscess by means of the aspirator. It is 
seldom wise to open the chest until this has been done, and it must be 
remembered that all the signs of abscess may exist though no localized 
collection of pus be present. Under no circumstances should an explora- 
tion be made by a simjAe exploring trochar, as it is impossible to diagnose 
with certainty the presence of adhesions, and if air be admitted to the 
pleura, the position of the abscess is likely to be altered. 
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Having ascertained the presence of an abscess the trochar may be 
retained as a guide, though it impedes the subsequent steps of the 
operation, or the surgeon may withdraw the trochar and trust to his 
memory for finding the abscess after dealing with the chest-wall. 

Three or four inches of two or more ribs are thenw removed in the 
usual way, but much greater care must be taken in clearing the deep 
surfaces of the ribs than in a case of empyema, as there is danger 
of opening the pleura and, by causing a pneumothorax, preventing the 
successful completion of the operation. When a sufficiently wide area 
of the costal pleura is clearly exposed, a single or preferably double sqw 
of continuous catgut sutures is inserted by means of a rather large fully 
curved Hagedorn’s needle, which is passed deeply enough to attach the 
lung to the chest-wall, and, if any air is heard to suck into the pleura, 
more stitches should be inserted until the union is definitely air-tight. 
When this result has been obtained, the pleura is to be incised, and then 
the abscess is again sought for with an ordinary exploring trochar, or 
if the original trochar has been retained in position, this will serve as 
a guide. The actual opening of the abscess is conveniently done by 
means of sinus forceps or dressing forceps, or even by the knife. I do 
not recommend the use' of Paquelin’s cautery, as the haemorrhage is 
seldom of much moment and usually stops after a few minutes’ pressure, 
even if, as happens in some cases, it is at first rather severe. The finger 
then follows the instrument with which the opening has been made, 
explores the cavity, breaks down obstructing bands, and then a drainage 
tube, of suitable length to thoroughly drain the cavity, is inserted and 
fixed in position to the skin as in a case of empyema. If bleeding be free, 
the tube may be packed round with gauze, though this should, if possible, 
be avoided as it may cause unnecessary damage to the lung. 

If unopened, pulmonary abscesses may burst externally, sometimes 
just above the clavicle or sternum, occasionally involving on their way 
the stemo-clavicular articulation, or through an intercostal space, or 
passing into the abdomen may reach unsuspected regions 

OPERATIONS FOR BRONCHIECTASIS 

JWhen giving an opinion about the treatment of a case of bronchiectasis 
it is necessary to inquire into the cause and history of the case. The 
most hopeless ones are those that come on insidiously as the result of, 
say, whooping-cough or pleurisy or chronic bronchitis, and already 5deld 
physical signs at both bases ; the more promising are those that follow 
the inspiration of foreign bodies, or those that result from some localized 
pulmonary affection eveii if it be tuberculous. 

The results of surgical interference have been so unsatisfactory that 
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one is often tempted to refuse operation. If there be extensive dilatation 
of bronchi on one or both sides (see Fig. 370) the mere opening and drain- 
ing of one cavity, which is often a simple enough matter, can hardly 
give more than ^temporary relief. The most reasonable surgical pro- 
cedure would be an extensive horizontal section, of the lung which might 
open many of the cavities. It would have to be made with the actual 
cautery and might involve serious bleeding. The removal of.. many 
ribs in order to allow the chest to fall in, with the idea that any further 
coi^traction of the lung might involve a diminution in the size of the 
bronchi, has more theoretical than practical value. 



Fig. 370. Much-branched Bronchiectasis, unfavourable for Operation. 

But it must be remembered that the process is not necessarily so 
widespread as the physical signs suggest, and also that there may be one 
cavity resulting from the fusion of several bronchiectases. In some of 
these localized cases large portions of the affected lung have been 
removed, apparently with good effect. Occasionally, after giving little or 
no hope of benefit, I have found such a cavity (see Fig. 371) and cured the 
patient by free incision into the lung (see Fig. 372) ; but I have often seen 
operations followed by temporary benefit and later on by a relapse, accom- 
panied perhaps by severe hsemorrhage or cerebral abscess or some of the 
other recognized sequelae of bronchiectasis. The condition is, however, so 
hopeless if untreated, and so extremely disagreeable, that patients often 
grasp at the slender hope of cure which ojferation offers, and then the 
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surgeon is justified in undertaking it. I desire to emphasize the fact 
that even in advanced cases, and in spite of suggestive ph3rsical signs, 
it is common to meet with a completely non-adherent pleura. 



Fig. 371. Large Cavity resulting 
FROM Bronchiectasis, favourable 
FOR Operation. 

The exploratory puncture of a 
lung riddled with dilated bronchi 
and yielding marked physical signs 
of a cavity and copious expec- 
toration often fails to extract even 
a drop of pus. Should, however, 
a cavity be reached and opened 
its nature is at once recognized 



Fig. 372. Lateral and Back Views 
OF A Boy whose Bronchiectatic Cavity 
was cured by Operation. 


on introducing the finger by the • 

smooth lining wall, which contrasts with the spongy wall of most other 
pulmonary cavities. Very copious and even dangerous haemorrhage may 
occur if any attempt be made to dilate the neck of such a cavity; this 
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may also occur apparently from ulceration caused by the drainage tube 
at a subsequent period, or from the puncture made before the operation 
for the sake of diagnosis. Such hajmorrhage can be stopped by plugging, 
as the walls of the cavity are firm, but is very apt to recur, and, as is 
known, is quite 'common if no surgical treatment has been adopted. 

It is specially after opening a bronchiectasis, though it is observed 
in other cases of pulmonary abscess, that a loud whiffing sound is heard 
on inspiration and sometimes a louder sound on expiration. Respiration 
through the opening is indeed often so free that the patient can breathe 
vlflh mouth and nose shut, and cannot speak above a whisper unless the 
wound be closed. This inconvenience may be overcome in cases where 
it is desirable to keep the opening patent as a matter of precaution, and 
when the discharge is little or nothing, by substituting a solid plug for 
the tube and removing it when required ; or if a tube is still necessary, by 
keeping the dressing in place by strips of adhesive plaster. If the case 
is thought to be cured the opening should be closed by a plastic 
operation. 


OPERATION FOR TUBERCULOUS ABSCESSES 

Chronic tuberculous abscesses at the base sliould always be opened, 
and though in some cases a permanent fistula may result, a certain 
number will be cured. Cavities at the apex are usually only a part of 
extensive pulmonary infiltration and are probably in most cases better 
left alone. But I think there must be a certain number in which the 
disease is localized where an incision into a dependent part would, by 
relieving cough, make the patient more comfortable and po.ssibly check 
the advance of the disease. This view has not, however, made much 
way with physicians, certainly not in this country, probably because 
the suitable cases are just those in which a spontaneous cure may be 
anticipated, and also because a phthisical patient with a large apical 
cavity is not nearly so much troubled by the cough and expectoration 
as one who has an imperfectly drained basic cavity or a bronchiectasis ; 
the cough of a phthisical patient being comparatively speaking an easy 
one and the sputum never having the foul smell that is common in 
that of the other cavities referred to. But I still think, as I said 
long ago, that this is a field of surgery which is capable of further 
devdopment. 

Operation on tuberculous cavities is usually rendered simple by the 
presence of adhesions^ The surgeon will sometimes be disappointed by 
finding, both in the more acute and the more chronic cases, that instead 
of the large cavity which the physical signs have appeared to indicate, 
the whole of the affected part of the ^ung is riddled with small 
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abscesses. Operation in sudi cases may, however, be followed by beneficial 
results. 

Amongst the surgical treatment of tuberculous cavities must be 
mentioned the intrapulmonary injection of various medicaments which 
has from time to time been suggested. The method of performing this 
little operation does not call for a detailed description. 

On different grounds it seems tmnecessary to describe the suggested 
operations for removal of the affected, part of the lung. It has been shown 
to be possible both in the lower animab and in man ; but as it is a treat- 
ment only applicable to early cases for which more rational and mSte 
hopeful treatment is available I cannot believe that ‘ extirpation of the 
lung ’ for tuberculous disease will find a permanent place amongst 
recognized surgical operations. 

REMOVAL OF FOREIGN BODIES IN THE LUNG 

The removal of foreign bodies from the bronchi by means of the 
bronchoscope is dealt with in Vol. IV. The attempt to extract foreign 
bodies from the lung itself may fall to the lot of the general surgeon. 

Smooth bodies may remain for months or years in one of the 
smaller bronchi, gradually setting up bronchiectasis, but not creating 
a cavity in their immediate neighbourhood. Rough ones may set up 
ulceration at the points where they are lodged; such objects as pieces 
of grass may travel to distant parts of the body and possibly escape 
from the surface, while seeds may swell or germinate. Any of them 
may cause irreparable damage even after a short residence in the lung, 
and therefore, if possible, an attempt should be made to remove them 
without delay. If they are opaque to X-ra}^ a stereoscopic skiagram 
should be taken and the precise distance from the surface of the body 
should if possible be ascertained. 

Operation. It is presumed that trachectomj^ has been done 
and that the approved methods of extracting the foreign body from 
above have been practised. If these have proved unsuccessful the 
chest must be freely opened, and either the Itmg must be fixed to the 
chest-wall as described (see p. 724), or if available the methods of 
Sauerbruch or Brauer (see p. 703) may be adopted. The lung must 
then be incised as in a case of abscess (see p. 724). It is very difficult 
to find a small foreign body through such an incision, and no easy task 
to discover a large one even if it be a hard substance, but many successful 
cases are recorded. If an abscess, whether broijchiectatic or not, be 
opened and the foreign body be missed, the abscess should be drained. 
I nave known a large piece of iron expelled through such a wound long 
after the operation. « 
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Supposing the apparatus for high-pressurie or low-pressure operation 
be not available and the position of the foreign body be unknown, it is 
a reasonable thing to make an opening into the thorax large enough to 
admit one or more fingers, as much indeed of the hand zis is necessary to 
explore the lung ; or, if preferred, the same object may be obtained by 
turning aside a flap of rib and intercostal muscles. A pneumothorax 
of course results. If the incision be merely large enough to admit a finger 
the entrance of air can be kept within bounds ; but if a larger opening 
be made the pneumothorax will be complete. The dangers of this have 
of*&)urse to be faced, as has often been done in the removal of tumours 
of the chest-wall, and it must be remembered that the result is seldom 
fatal. After the exploration, if nothing be found, or if it be decided 
to postpone the attempt to extract the foreign body to another occasion, 
the opening in the chest-wall may be carefully closed and the air might 
be extracted from the pleura by means of an aspirator. But even if the 
air were not extracted it would ultimately be absorbed, though the 
period of waiting involved would seriously delay any subsequent opera- 
tion. My experience of explorations on these lines is very limited, but 
I suggest them as a method of arriving at the same result as is obtained 
by Sauerbruch and Brauer, though with more risk to the patient and less 
comfort to the surgeon. 

OPERATION FOR ACTINOMYCOSIS OF THE LUNGS 

Numerous fungi may attack the lungs, amongst which actinomycosis 
is the one most generally recognized. It appears that more or less typical 
cases of the disease may result from the attacks of different organisms. 
The surgical treatment adopted for actinomycosis is suitable for all forms 
of pulmonary mycosis. 

The organism may enter the chest by the air-passages or by extension 
from the liver. In time its ravages extend to the pleura and the ribs, 
in which it quickly invades the cancellous structure far and wide ; and 
ultimately it points on the skin. Vigorous internal treatment with 
iodide of potassium having been started at the earliest opportunity, the 
external parts, including the ribs, should be freely dealt with, the softened 
tissues being cut out or scraped and treated with pure carbolic acid. 
It must be seldom that the infiltrated lung can be attacked with any 
safety, as is shown by stud5dng museum specimens ; but the treatment 
here recommended, accompanied by the administration of 90 or 120 grains 
of iodide of potassium ^ ^y, may effect a cure even although the lung 
is considerably involved. If an attempt be made to scrape the lung, very 
free haemorrhage must be anticipated and the unsatisfactory process of 
packing the wound in the limg will probably have to be reverted to. 
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Although speaking from a rather large experience of actinomycosis, 
I have never met with a case of infection by an aspergillus or any 
other fungus. 

OPERATION FOR HYDATID DISEASE OF THE LUNG 

AND THORAX 

Echinococcus cysts may occur in the bones of the chest. Such cases 
require treatment on general principles. They may also be met with 
in the mediastinum, the lung, and the pleura, which may be the prim^ary 
seat of the disease or may have been invaded from the liver or some 
other abdominal viscus. They may be living, or dead and suppurating. 
The latter must be treated like abscesses of the mediastinum or lung, 
or like empyemata, as the case may be, the only difference being that the 
endocyst and all daughter cysts should be removed. The chance of 
removing the ectoc3^t is very small, but if it can be effected the cure 
will be more rapid. 

Operation, in the case of a living hydatid, supposing the 
diagnosis to have been made, the surgeon should on no account explore 
the cyst even with an aspirator, because of the risk of rupture into 
a bronchus occurring at the same time, which may result in suffocation. 
After opening the chest very freely the cyst should be exposed, whether 
in the mediastinum, pleura, or lung, and after evacuating the contents, 
an attempt may be made to isolate it from surrounding structures. If 
this should prove successful the hole in the chest-wall may be closed ; 
if unsuccessful, the cyst must be fixed to the opening and the tedious 
process of ‘ healing from the bottom ’ embarked upon. During this 
process the patient should be kept in good hygienic surroundings. I have 
seen more than one case become tuberculous. The expectoration of 
hydatid material does not prove the existence of an intrathoracic cyst, 
and should suggest a careful examination of the liver, ^ hydatids of this 
organ not infrequently burst upwards. Such cases are usually best 
dealt with by making an abdominal, or at all events a subdiaphragmatic, as 
well as a thoracic opening. Multiple hydatids of the chest, though not 
common, are by no means unknown. 

OPERATION FOR DERMOIDS OF THE INTERIOR OF 

THE THORAX 

Dermoid cysts of larger or smaller size are occasionally met with in 
the chest ; they sometimes involve the pleura and usually the lung, 
but this does not prove that they do not always originate in the media- 
stinum. They r^emble ov^an dermoids in being lined by real skin 
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and in having large finger-like processes springing from the inner 
wall, ixom which as well as from other parts long hairs, sometimes 
like those of the patient’s head, sometimes of a different colour, grow. 
Occasionally bones and other foetal debris are met with, suggesting 
the idea that they are included foetuses. They need cause no symptoms 
until they burst into a bronchus, which seems sooner or later always 
to occur, or into the pleura, which is less common. In the latter 
case an empyema results, on opening which the diagnosis is made on 



Fig. 373. Dermoid Cyst of the Mediastinum after Eleven Operations. 
A, Lower limit of original incision ; b, c, d, e, Pouches still remaining, lined by 
skin. That indicated by b communicates with a large bronchus. 

finding free felted masses of hair in the interior. In such a case it is 
necessary to make a very free opening and remove as much as 
possible of the finger-like processes and skin, but the complete removal 
of the cyst is impossible as it actually involves the lung. The result is 
unsatisfactory because the interior does not dry up, however large the 
opening, and the offensive smell of decomposing epithelial structures 
is a great annoyance ip the patient. Moreover, as a bronchial fistula is 
usually present, the disagreeable consequences of a discharge of mucus, 
more or less cough, and the chance of strange noises occurring at the 
external opening add to the patient’s troubles. All that can be done 
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is to wear permanently a large vulcanite, or silver, or rubber tube, and 
keep the cavity as dean as possible. 

The same must be said about those cases, usually situated near the 
middle line, which have ruptured into a bronchus, Imt in which the 
pleura has escaped. One or two small ones have been successfully 
removed, and an attempt should be made to enudeate such a one if it 
appears to be circumscribed ; but numerous autopsies have shown 
that the deeper parts are usually so intimatdy related to the large vessds 
in the mediastinum that complete extirpation is quite out of the question. 

It may be added that by free drainage the general health may Ibe 
improved, amyloid degeneration counteracted, and life prolonged ; and the 
patient is prpbably glad to substitute the discomfort of a rather odorous 
external wound for that of a racking cough with foul expectoration. 
I think the risk of haemorrhage is rather increased by the operation. 
A case under my care at the present time has greatly benefited by 
operation. This has been repeated on many occasions. Each time 
more of the hairy skin has been removed or cauterized, until at last 
there is little more than a large bronchiail fistula, the outer part of which 
is lined by skin (see Fig. 373). Considerable portions of the upper rib car- 
tilages and ribs have been removed on the right side and the pulsation 
transmitted to this unprotected area has a somewhat alarming appearance. 


REMOVAL OF TUMOURS OF THE LUNG AND 
MEDIASTINUM 

There are primary simple tumours of the lung, such as fibromas, 
lipomas, and others, about which little is known and no surgical treatment 
is at present likely to be suggested. 

Hitherto the available methods of diagnosis have seldom been 
suf&ciently exact to warrant an exploratory incision while such growths 
are small enough to justify attempts at removal. Should radiography 
or physical signs render the presence of such a growth probable no 
hesitation should be felt in opening the chest, even without the means 
of .preventing pneumothorax mentioned at p. 703, because the disease 
if left alone is hopeless, and the possibility of removing even large portions 
of the lung without fatal results has been fully demonstrated both in 
man and in the lower animals. 

If in dealing with a malignant tumour of the chest-wall it be found 
to infiltrate the lung, the extent of the growth i|i this direction and if 
possible the state of the. bronchial glands should be ascertained by 
palpation, and if it appears sufficiently circumscribed the whole mass 
should be removed together either after constricting the lung beyond 
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it with ligatures or, if this be not done, by cutting it away with the actual 
cautery. Flaps of pleura may be fashioned to cover over the stump. 

The mortality after these operations is likely to be high and the 
prognosis, even if they are successfully completed, unfavourable. 

The method «f opening the chest widely by making a large flap, 
including the superficial soft parts together with the ribs and pleura, 
might be found useful in exploring or dealing with primary tumours. 
After the removal of the portion of limg, or after deciding that this is 
not possible, the thoracic walls would be sutured carefully in position. 
Supposing the ‘ high-pressure ’ or ‘ low-pressure ’ methods were adopted 
the difference between the intrapleural and the extrapleural pressure 
should be maintained until not only the muscular and osseous flap, 
but also the skin flap have been accurately sutured. If the operation 
be done under ordinary atmospheric conditions the air may be, in part 
at least, extracted by the aspirator at the end of the operation. But 
this is of doubtful value and might well result in the displacement of 
a pleural flap or the sucking in of air through divided bronchi or pul- 
monary parenchyma. Moreover, if the case be aseptic the air will be 
absorbed. 

The position of the opening into the chest must vary with the supposed 
position of the tumour, but for the purpose of exploration, if there be no 
certain guide from physical signs, the lower axilla is likely to yield the 
most satisfactory results. 

REMOVAL OF TUMOURS OF THE MEDIASTINUM 

I have not yet met with a tumour of the mediastinum, either simple 
or malignant, which seemed to me capable of removal, though I have 
endeavoured to do so after trephining the sternum. It has been recom- 
mended to trephine or resect parts of the sternum or to freely open the 
posterior mediastinum, but the prospect of dealing satisfactorily with 
malignant growths in this region seems to me very slight. Still, after 
reading of an operation by Dr. Marwedel,^ for sarcoma of the media- 
stinum in a woman of twenty-two, in which, after removal of the manu- 
brium and parts of the first and second right ribs and wounding the 
pleura, the tumour was successfully taken away, and not only did the 
patient recover but at the end of two years was alive and well, having 
married and borne a child in the meantime, it does not do to speak too 
disparagingly of this new field of surgical advance. The recorded cases 
show a high mortality and a high percentage of early recurrence, as 
might have been expetted. Secondary tumours are beyond the reach 
of operation. 

^ Recorded by Amburger in Beitrdge zur klin. Chir,, 1901. 
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OPERATIONS UPON THE PERICARDIUM, THE HEART, AND 
THE PULMONARY ARTERY. 

THE REPAIR OF WOUNDS OF THE PERICARDIUM AND 

HEART 

Wounds of the pericardium and heart may be produced by stabs, or 

bullet wounds, or in- 
juries to the chest- wall 
with or without fracture 
of ribs or sternum, or 
by some quite unlikely 
agencies. The substance 
causing the wound may 
have entered from the 
front, or the back, or the 
side, or from above or 
below. A sword-swal- 
lower injured his heart 
in a misdirected effort, 
and the heart may be 
ruptured by a blow on 
the epigastrium. A man 
may be shot in the re- 
cumbent position, and 
the bullet has been 
known to enter the heart 
through one of the great 
vessels without passing 
through the pericardium. 
In the soft chests of 

Fig. 374. A Wound OF THE Heart WHICH PASSED 
THROUGH THE Ventricular Wall WITHOUT ENTERING , k i + 

THE Ventricle. (University College Hospital Museum.) heart may be almost 

separated from its at- 
tachments without any fracture or external wound (see Figs. 374-7)* 
Indications. When it is remembered that the injury may vary 
from the mere prick of a needle to the grave injuries just mentioned, it 
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will be recognized that the advisability of active surgical treatment must 
vary enormously with the nature of the case ; in some the chance of 
recovery without interference being great, and in others the chance of 
doing good being nil. There are various other considerations which 
modify the prognspsis and treatment ; for example, wounds of the ventricles 
need not necessarily pene- 
trate the cavities, those of 
the auricles practically 
always do so. 

o^Wounds of the septum 
need cause no haemor- 
rhage ; injury of a coronary 
artery is a very serious 
complication, as is that of 
the peritoneum, while a 
less serious but more com- 
mon one is the involve- 
ment of one or both pleurae ; 
but if the lung or a bron- 
chus be injured, air may 
enter the pericardium and 
give rise to strange physi- 
cal signs and symptoms. 

If there be an external 
wound there can be no 
security against sepsis, and 
as .many promising cases 
have died of pericarditis 
and pleurisy, this must be 
borne in mind when the 
question of the closure of 
the wound is being considered. It does not follow, because there is 
free haemorrhage from a stab in the cardiac region, that the bleeding 
comes from the heart, as it may come from an internal mammary or 
intercostal vessel. The blood coming from the right side of the heart is of 
course dark, that from the left bright. 

Until about 1896 no attempts were made to deal surgically with wounds 
of the heart. They were all treated by absolute rest, low diet, and some- 
times by blood-letting ; and a certain number of cases recovered, as is 
shown by the records •of many in which the diagnosis was almost above 
suspicion, and others in which foreign bodies have actually been found 
in the substance of the heart long after they have been known to have 



Fig. 375. An Extensive Rent in the Right 
Ventricle caused by a Crush. ( University College 
Hospital Museum,) 
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entered it, such as bullets or needles which have penetrated from outside 
or which have been swallowed. ' * 

As this is the case, it may be right to pause in any given case of 
suspected heart injury before proceeding to an operation; but against 
waiting too long it may be urged that bleeding which^has stopped not 
unfrequently recurs, that the patient’s condition may be rendered so 

much worse by delay 
that surgical interfer- 
ence becomes hopeless, 
and that while, as J;ias 
been said, foreign bodies 
in the heart sometimes 
do no harm, they may 
give rise to fatal conse- 
quences at a remote 
period after their intro- 
duction. It may be said 
that the operation in 
itself is a dangerous one, 
and this cannot be de- 
nied ; but, on the other 
hand, the dangers of 
septic pericarditis ought 
• withour present methodsi,; 
to be materially di- 
minished by its perfor- 
mance. On the whole. 
Fig. 376. A Wound OF THE Heart CAUSED BY A Blow therefore, modem opin- 
FROM THE Fist. {St. Thomas's Hospital Museum.) ion seems to be in favour 

of early interference in 

cases of suspected or undoubted injury to the heart. ' ' 

Operation. As is common in new fields of surgery, a number of 
different methods of operating have been recoimnended, and in the lack 
of personal experience it becomes necessary to mention the general 
principles, and to select for more detailed description those which seem 
most wise. 

The earlier operations appear to have been done through an opening 
obtained by the removal of one rib. I do not think this will generally . 
give enough room for the subsequent procedures, 

The other plans recommended consist either in (i) the removal of parts 
of two or more ribs and rib- cartilages subperiosteally, or (2) the formation 
of a hinged flap consisting of skin, ribs, and muscles, or (3) in the com- 
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bination with either of these methods of the section, or remo'^al, of 
a portion of the^ sternum. To these I may add what does not appear to 
have been practised, (4) the reflection of a skin flap and then of a hinged 
flap of muscle and bone, and, lastly, (5) the exposure of the heart through 
an abdominal incision. 

The exposure of the heart through an abdominal wound does not 
appear to be a practical procedure, and would probably only suggest 
itself in cases where such a wound is already present. It seems unlikely 
that a free view of the cardiac 
wgipnd could be obtained in 
this way. 

The subperiosteal removal 
of the ribs is said to be un- 
objectionable because the ribs 
are regenerated. As so great 
a portion of what is removed is 
cartilage I doubt if this can be 
trusted to, and I do not think 
it is wise to leave the heart 
unprotected. Moreover, this 
is not the most expeditious 
way of operating. 

The division of the sternum 
..ceenis a needlessly severe pro- 
cedure, and imless it were 
divided in two places it is 
difficult to see how the bone 
could be drawn aside. 

It appears therefore that 
a hinged flap of ribs and inter- 
costal muscles is most to be 
reconunended. In descriptions 
of these operations the skin is usually left attached to the flap, but I 
cannot help thinking that it would be more easily done if the flap of skin 
and pectoralis major were first reflected, and then the flap of ribs and 
muscles ; and that the suturing of the wound would also be more easily 
performed if this course were followed. 

A horseshoe-shaped or rectangular flap is probably preferable to a 
tr iangular one. The base may be internal or external, or, if it be preferred, 
superior or inferior ; but the most practical plan seems to be to turn the 
flap outwards. It should be at least 3 inches from side to side, and should 
extend almost or quite half-way across the sternum. It should be large 

3 B 



FJG* 377- Wound of the Heart follow- 
ing A Fall. A needle has passed through an 
intercostal space and penetrated the apex of 
the right ventricle. {St, Thomases Hospital 
Museum,) 
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enough from above down to expose the fourth, fifth, arid sixth ribs (see Figs, 
* 378, 379 )• Supposing the flap of skin and pectoralis mafdi: be first turned 
aside, the flap of rib and muscle may be turned either inwards or outwards. 
The latter seems to be the better plan, as it admits of removing a part of the 
sternum, if necessary. The knife is carried along the upper border of the 
fourth rib and a short distance below the lower border of the sixth rib, 
the cartilages and muscles are then divided close to the sternum, and the 



Fig. 378. Dissection to illustrate the Operation for dealing with Wounds 
OF THE Heart, p.m., Pectoralis major ; s.. Sternum ; iii, iv, v» vx, vxi» and 
rib cartilages ; i.m., Internal mammary vessels ; t.s., Triangularis atetnil D.» Dia- 
phragm ; PL., Pleura, the edge shown by dotted line ; p., Poricardiu^^^ ;/ ^ 


ribs are cut through with cutting pliers 3 inches or more froin the 

The flap is then raised and pulled forcibly outwards. The pleutei,’^' iiot 

already wounded by the injury, is, if possible, preserved wj^t f 

it be opened, the margin of the lung must, either at tins 

be sutured to the intercostal spaces. Should a 

the consequent diminution of the blood pressure will ladh^aijUl'^e sul^ 

quent placing of the sutures in the heart, cont^ctfbn of^:*^ch will be“ 

rendered less forcible. .It has indeed been actually**! recommended 

inake a pneumothorax vdth this object by opening the l>ieura. At thi$.^ 
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.period of the operation it will probably be necessary to ligature the 
internal manuflary vessels in two places, and most likely to tie one or 
more intercostal vessels. The incision into the pericardium is best made 
in a vertical direction, but lateral incision may be added if necessary 
(see Fig. 379). , 

The real difficulties of the operation now begin. The blood or clots, 
or the mixture of blood and air, must be rapidly but gently removed froiu^- 


'» 



Fk*. 379. Dissection shown in Fig. 378 completed, p.m., Pectoralis major; 
s., Steraiun ; in, iv, v, vi, vii. Ribs and rib cartilages ; i.m.a.. Internal mammary 
art^ ; pUBs, Right pleura ; pl.l., Left pleura ; h.. Heart. 


the p^cardiutn, and a search made for the wound. This is fortunately 
usuS^ (tt the aatecioT surface. But it may be behind, or there may be 
thah one. It may involve either ventricle or auricle, or one of the 
hulgP Vess^j and it may be complicated by a wound of a coronary artery. 
Ilie i^und% the heart must be temporarily gently plugged, which is an 
laj^er in the case of a ventricle than in that of an auricle. In 

. either ca|^ It itaay necessitate the gentle grasping of the heart with the 
.5;sivgeon’s left hand. Q^eat care should be taken to prevent the sucking 
air into the hnart. The stitches are then to be inserted. If trust- 
. worthy catgut be at hand, it is preferable to silk or linen thread ; but 
^ 3 B 2 
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either may be used. Intercepted sutures are probably better than 
continuous ones ; they may be introduced with a ful^ curved needle 
held in a needle-holder, and must be much closer together in the case of 
a wound of an auricle or large vessel than in that of a wound of a 
ventricle. Some surgeons recommend a purse-string suture. 

During the insertion of the stitches the heart niust be steadied, either 
by the surgeon’s left hand or by the insertion of a silk thread through 
the apex of the heart. It has been recommended to pass stitches into 
the left ventricle during systole and into the right during diastole, but the 
physiological correctness of this advice has been called in question, ai^d 
the practicability of carr5dng it out appears very doubtful. 

When it is clear that the wound or wounds are completely closed, all 
haemorrhage from the coronary arteries or their branches is to be attended 
to, and then the incision in the pleura is to be sutured. It appears to 
be safest to leave a drainage tube in the pericardium, because pericarditis 
frequently follows the operation. Some have also methodically drained 
the pleura if that cavity has been opened, but this may be left to a later 
occasion, as necessity for it may never arise. The accumulation of a 
certain amoimt of fluid in the pleura is not so serious a matter for a patient 
who is passing through this ordeal as is the presence of a serous or purulent 
collection in the pericardium. After suturing the pericardial wound the 
flap of ribs and muscles is to be replaced and fixed by a few sutures, and 
then the edges of the skin are to be brought into accurate apposition. 
In the course of the operation it may have been necessary to snip away 
a part of the sternum by means of gouge forceps or other suitable instru- 
ments, in which case the flap of ribs and muscles can only be secured in 
place at the upper and lower borders. 

It is needless to say that during the performance of the operation the 
patient’s condition is likely to be a very critical one, and that cases of 
death on the table must occasionally occur. The question of the adminis- 
tration of a general anaesthetic will have to be considere'd, and no doubt in 
a certain number of cases it can be dispensed with. If the pulse becomes 
extremely feeble, it may be advisable to give an injection of saline solution 
either into a vein or into the right side of the heart. But this should be 
done cautiously, lest the resulting increase in the force of the cardiac 
pulsations should interfere with the insertion of the stitches. 

If the apparatus were at hand and time allowed, the use of the ‘high- 
pressure’ or the ‘low-pressure* methods of operating might conceivably 
prove of great service. 

In writing this section I am much indebted to Professor Riedinger’s 
excellent chapter in the Handbuch der praktischen Chirurgie, 1907, p. 529. 



741 


PARACENT|;SIS AND OPENING OF THE PERICARDIUM 

PEracentesis. In pericardial effusion where there are no 
adhesions, the l^eart occupies the outer, anterior, and upper part of the 
pericardium ; the fluid collecting chiefly at the posterior and lower part 
of the cavity. This is the case when the body is recumbent as well as 
when it is erect. It is thus possible to aspirate the pericardium through 
an intercostal space near the lower part of the sternum without injuring 
the heart. But owing to the variation in the extent forwards attained 
bj' the pleura, there is no certainty that this sac will be avoided, even if the 
spot chosen be the fifth interspace on the left side close to the sternum. 
On the other hand, if a similar spot on the right side be selected, it is just 
possible that the pleura will escape. Some authorities state that a dis- 
tended pericardium separates the two pleurae, but I doubt if this is 
generally the case. Fig. 380 gives the arrangement of pleura, pericardium, 
and vessels as determined by the average of several dissections. It is 
not, however, usually a matter of much importance in performing simple 
aspiration, though, if the fluid be actively septic, the pleura may become 
infected. 

The only way to be sure of escaping the pleura is to puncture from 
below with or without preliminary abdominal incision. The latter plan 
would probably avoid injury to the peritoneum. Another suggested 
route for entering the pericardium is by trephining the sternum. It is 
seldom followed, for it complicates the operation and does not necessarily 
secure the avoidance of the pleura, because, in the first place, the two 
pleurae are often in contact much lower down than is considered normal, 
and, secondly, the line of attachment of the anterior mediastinum to 
the back of the sternum, which forms here a sort of mesopericardium, is 
easily moved for a considerable distance to one side or the other, and such 
displacement may well occur in a case of pericardial effusion. In selecting 
the spot for the puncture, the position of the internal mammary artery 
must be borne in mind. Though subject to a certain amount of variation 
it usually approaches closely to the border of the sternum, and is here 
almost never more than i inch from its outer border. The spot therefore 
to be recommended is the fifth left interspace, inch from the sternum. 
The trochar should be passed backwards and to the right. If the right 
fifth intercostal space be selected, the trochar should be passed backwards 
and to the left. A bottle aspirator with very slight negative pressure in 
the bottle, a siphon ayangement by means of a long india-rubber tube 
fixed to a trochar (see Fig. 362), or even a simple exploring trochar may 
be employed for the purpose. The ordinary perforated needle is not 
recommended. 
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Incision. If a free opening is to be made, it will probably be 
advisable to remove rather more than i inch of the fifth rib cartilage,' and 
perhaps a small portion of the sternum. This depends upon the age, 
or rather the size of the patient. It is convenient bufinot essential to 
IMA IMA tie the internal mam- 

mary vessels. After 

Cl.< cutting through the 

,1 triangularis stemi, a 

careful look out i9r 
the pleura must be 
made, and if it be 
seen it should be 
turned aside. The 
amount of displace- 
ment of the pleura 
_ , , which may follow on 
Kljjiir pleurisy and chronic 
lung diseases is quite 
remarkable, one lung 
often reaching con- 
siderably beyond the 
opposite border of the 
sternum. If opened 
it is best to stitch up 
the opening in the 
pleura at once. The 
drainage tube should 
reach the posterior 
part of the cavity. 
The operation is 
conveniently done 

Fig. 380. Parts in contact with the Sternum through a vertical 
AND Costal Cartilages viewed from behind, i to or an oblique in- 
to, Rib cartilages ; cl.. Clavicle ; X.A., Xiphoid appen- cision. 
dix; T.S., Triangularis stemi; d.. Diaphragm; i.m.a., Pvonericardium 
Internal mammary artery ; pl.. Pleura. ^ • 

may easily be mis- 
taken for empyema. It may coexist either causally or accidentally 
with many other conditions, such as subdiaphragmatic abscess, liver 
abscess, or empyema. If the association be with empyema, the peri- 
cardial swelling may well' escape notice imtil it is felt by the finger 
introduced into the pleura. Even then the condition has remained 
unrecognized, the swelling %ing mistaken for a consolidated lobe of 
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the lung. If a correct diagnosis be made, the proper thing is to incise 
the pericardium through the pleura. Cases have been recorded in which 
this course has been followed by cure. It must be remembered that 
pyopericardium, like empyema, may burst into a bronchus. 

CARDIOLYSIS 

Cardiolysis is the name given to an operation first suggested by 
Brauer in 1902 {Archiv fUr Min. Chirurgie, von Langenbcck, 1903, p. 258), 
ifftended to counteract the mischief which results from adhesive media- 
stino-pericarditis, that is, pericardial adhesions accompanied by adhesion 
of the pericardium to the chest-wall. The object is to prevent the extra 
work entailed on the heart owing to its inability to retract the rigid 
chest-walls, as it can the soft parts under normal conditions. 

It consists in the removal of 3 or 4 inches of the fourth and fifth ribs 
and rib cartilages, and, if necessary, also of portions of the third and sixth 
ribs or rib cartilages and a piece of the left border of the sternum. 

The operation is a simple one. A horseshoe-shaped flap of suitable 
width, hinged upwards and with the inner side over the left border of the 
sternum, has been recommended. It should contain all the structures 
superficial to the ribs. I think it would be better, as involving less 
injury to muscle, if the flap were hinged outwards ; or if the skin and fat 
were reflected in any direction preferred and the muscle subsequently 
turned outwards. 

The ribs and ceirtilages are then removed with the superficial periosteum 
and perichondrium ; but it is safest to strip these membranes from the 
deep aspect of the ribs and cartilages before dividing them, as otherwise 
the pleura is likely to be opened, and this would, under the circumstances, 
be an undesirable complication. 

The object of removing as much of the periosteum as possible is to 
prevent the re-formation of the ribs and a consequent recurrence of the 
mischief. If there be time the attempt might be made carefully to 
dissect away the deep layer of the periosteum after the removal of the 
ribs ; but it is not easy in so doing not to injure the pleura. No attempt 
should be made to do this with the perichondrium, as it is not likely 
that either bone or cartilage would be formed from it if it were left. 

The operation is completed by replacing and suturing the flaps. 

It is thus seen that the name implies more than the operation effects, 
as no attempt is usually made to deal with any adhesions except those 
of the pericardium to the chest-wall. To try to separate the intraperi- 
cai'dial adhesions would be dangerous and probably ineffectual, and is 
moreover unnecessary. 
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Any needless removal of bone should be avoided, as it is not desirable 
to uncover the heart unnecessarily. 

After recovery a suitable shield or protection must be worn. 

t 

REMOVAL OF CLOTS FROM THE PULMONARY ARTERY 

Trendelenburg has shown {Zentralblait fiir Chirurgie, January 25, 1908) 
by experiments on animals that an operation with this object can be 
successfully carried out, and at the meeting of the Deutsche Gesellschaft 
fiir Chirurgie, 1908 {ZetUrcdblaU far Chirurgie, No. 35, 1908), three operS® 
tions on the human subject were reported, and though all ended fatally, 
one during the operation, one fifteen hours after the operation from heart 
failure, and one thirty-seven hours after the operation from haemorrhage 
from the internal mammary artery, it is evident that the matter is one for 
serious consideration. In support of this statement Trendelenburg points 
out that sudden death after the occurrence of the embolism is the exception, 
that at least half the cases survive for fifteen minutes, and that some live 
for an hour. 

He recommends in the later of the two publications the formation of 
two triangular flaps (see Fig. 381) beneath the left clavicle by means of 
two incisions : one carried vertically along the left border of the sternum 
from the lower border of the first rib to the upper border of the third, 
and a second transversely cdong the second rib. for 10-12 centimetres. 
A portion of the second rib about 10-12 centimetres long is then 
either resected or divided at the outer part of the wound and raised 
and bent forcibly to the right over the sternum. If more room be 
required, a portion of the third rib must be taken away. The pleura is 
then opened, and the pericardium is cautiously incised, after picking it 
up with two pairs of forceps, to the inner side of the phrenic nerve, which 
must be carefully avoided. The incision must be enlarged upwards 
and backwards until the upper half of . the pericardium is opened ; the 
lower half is not interfered with, and the heart itself is not displaced. 
The two flaps of pericardium are then drawn apart against the sides of 
the wound in the chest-wall either with hooks or by means of sutures. 
The pulmonary artery and the aorta, which is closely adherent to it, 
are now seen, and a hook-shaped {hakenfdrmig) olive-pointed sound of 
about the size and length of a middle-sized catheter is passed with 
a rotatory movement into the sinus pericardii transversus, behind botli 
the aorta and pulmonary artery, until its point appecirs hear the edge of 
the sternum. This, with proper management, is saJd to be an easy per- 
formance. The sinus readily admits the index-finger, which may be 
employed to assist the passage of the sound if it does not pass easily. 
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The sound is then pressed somewhat forwards in order to draw the vessels 
forward and to steady them, and later on it is pressed more forcibly 
forwards, while the artery is compressed against it by means of the 
finger. The sound will lie opposite the pulmonary valves. 

Before making pressure the visceral pericardium and the underly ing 
fat should be stripped off the pulmonary artery with two pairs of forceps, 
in order to ensure a good view of the spot (not too near the valves) where 



Fio. 381. Dissection to explain Trendelenburg’s Operation for remov- 
ing Clots from the Pulmonary Artery, p.m., Pectoralis major ; s., Sternum ; 
I, II, III, Rib cartilages (and divided second rib) ; i.m.a.. Internal mammary 

artery ; p.. Pericardium ; a.. Aorta ; p.a.. Pulmonary artery; p.l., Pleura; l„ Lung. 

the artery is to be incised and to facilitate the subsequent insertion of 
the sutures. 

Compression is now made, the artery is incised, a pair of bent polypus 
forceps is inserted and passed into the main trunks, or, if necessary, into 
the branches of the vessel, and the clot, if it can be seized, is extracted. 
The forceps may be introduced to a depth of 6 to 8 centimetres. Without 
loss of time the wound in the artery is closed by means of a curved clamp 
placed parallel to the long axis of the artery, so that the edges of the 
wound project a few ifuUimetres beyond its blades. The compressing 
finger is raised and the sound is removed ; the blood flows again through 
the pulmonary artery, and is prevented from escaping by the clamp. 
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The stitches can now be introduced at leisure. The application of the 
clamp is facilitated. by the use of a pair of weak-springed forceps with the 
points turned outwards into hooks. The forceps are introduced closed 
into the wound in the artery, the hooks catch under the two ends of the 
incision, stretch it, and pull the edges of the wound forwards into the 
grasp of the clamp. 

A few stitches placed in the pericardium and the closure of the opening 
in the chest-wall complete the operation. Experience will show whether 
pol}^us forceps or some other instrument is more efficacious for removing 
the clots. ** 

It is needless to say that such an operation is not likely to be available 
in many cases. It must in fact be almost necessarily confined to hospital 
practice, and indeed to the practice of hospitals possessing a resident 
surgeon of sufficient responsibility to entrust with such a serious diagnosis 
and operation. Experiments on animals showed that complete com- 
pression of the artery could only be maintained with safety from 45 
seconds to 2 minutes. Irendelenburg considers 45 seconds sufficient 
time for two such ‘simple proceedings as incising the artery and extracting 
the clots ’, but he points out that, if more time is required, it may be obtained 
by temporarily clamping the wound in the artery. Fifteen minutes, he 
thinks, allows time enough for the completion of the operation in 
a hospital, or, at all events, fdr reaching the criticeil stage of it. 
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OPERATIONS UPON THE DIAPHRAGM AND FOR SUB 

. DIAPHRAGMATIC AND HEPATIC ABSCESS 

•• 

REPAIR OF INJURIES OF THE DIAPHRAGM 

These may result from simple compression of the body without 
external wound, or from penetrating wounds of the thorax or abdomen, 
or conceivably from objects passed down the oesophagus. They are often 
accompanied by the formation of a diaphragmatic hernia in which small 
portions of one or more viscera or large quantities of the abdominal 
viscera may find their way into one or other pleural cavity or into the 
pericardium. The right half of the diaphragm has been ruptured more 
often than the left. More or less definite and typical ph}^ical signs and 
symptoms may result, but the nature of the injury may escape notice. 
If the rent be small and occupied by a portion of intestine, strangula- 
tion with its characteristic symptoms may set in. 

Indications. Healing has in some cases undoubtedly occurred ; 
in others the aperture has remained permanently open, with consequent 
inconvenience and perhaps risk to the patient. It is better, therefore, 
to endeavour to dose it. 

Operation. If there be already an abdominal wound or a 
thoracic wound the surgeon will probably be inclined to make use of it, 
enlarging it if necessary for applying his sutures ; but it is at least 
questionable whether he should not always supplement an abdominal 
wound by a thoracic, or a thoracic by an abdominal wound. It appears 
to be the experience of those who have had such cases to deal with that 
the insertion of the sutures is thereby much facilitated. In making the 
supplementary thoracic wound some have simply made an opening 
through an intercostal space, but I should think it would generally 
be best to make a hinged flap of ribs and musdes of fair size, and at the 
end of the operation to secure it in position. The question of the pro- 
duction of a pneumothorax does not enter into consideration ; it must 
always be produced, qnless the rupture has taken place at a part where 
pleural adhesions exist, in which case the diagnosis will probably not 
be made and the thought of an operation will, therefore, not occur. The 
position of the openings will be determine by the seat of the rupture. 
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In doubtful cases without external wound, if there be localidng signs ^ 
pointing to either side, the linea semilunaris of that side may be sutured ; 
but, if there be no such signs, a median incision is to be reconuhended. 

OPERATION FOR SUBDIAPHRAGMATIC*ABSCESS 

Much has been written upon this subject. It may even be feared 
that over-refinement of classification and description may lead to con- 
fusion of thought and make the question appear more complicated than 
it really is. »* 

Some general observations are called for before describing the com- 
paratively simple operative procedures that may be required. 

The diagnosis is often difficult. If the abscess be small and situated 
at the upper part of the dome of the diaphragm, it may produce no per- 
ceptible physical signs. If it be nearer the origin of the muscle, a sub- 
diaphragmatic abscess is likely to be mistaken for some intrapleural 
affection. And even supposing there be no doubt of the situation of 
the disease, it is easy to mistake a new growth or an enlarged or displaced 
viscus for an abscess. A recognition of these difficulties and of the fact 
that delay is often very harmful should prevent the surgeon from post- 
poning his investigations in cases of reasonable suspicion. 

There are certain anatonxical structures which may limit the extent of 
subdiaphragmatic abscesses. They are the right and left lateral ligaments 
and the falciform ligament of the liver, the small omentum, and in a 
manner of speaking, it may be said, the boundaries of the lesser sac of the 
omentum. But besides these normal barriers, abscesses beneath the dia- 
phragm, being always associated with peritonitis, are usually surrounded 
fhore or less firm peritoneal adhesions. It is in my experience not 
uncommon to find these adhesions limited by the margin of the chest- 
wall. The practical bearing of this observation is that, supposing in 
a case of doubt — say, in one of an abscess resulting 'from the gradual 
rupture of an ulcer on the anterior surface of the stomach near the 
small curvature — ^it be found that adhesions exist as far as the costal 
margin, the safest plan is to close the laparotomy wound and to attack 
the abscess through the attachment of the diaphragm, but of course below 
the limits of the pleura. A clear appreciation of these natural and 
adventitious limitations is of the utmost importance in the seardi for 
and the drainage of subdiaphragmatic abscesses. 

The difficulties of diagnosis being recognized, it is essential to remember 
that a subdiaphragmatic abscess may result from many different causes, 
and that the nature of the contents and the gravity of the case, and the 
danger of delay in operating, are also subject to very considerable varia- 
tion. It must not be forgof^en that, while strictly localized abscesses 
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> are most commonly associated with diseases of the viscera which lie in 
contact with- the under surface of the diaphragm, that is to say, the 
stomach or duodenum, liver or kidneys, there is no abdominal viscus 
disease of which may not give rise to one ; and that general septic peri- 
tonitis, if it does^not prove rapidly fatal, is more often than not followed 
by more or less limited collections of pus round the back of the liver 
on the right side or round the spleen on the left. It is quite common, 
for ex^ple, if an inflamed appendix lies on the outer side of the caecum, 
for the resulting abscess to track up along the ascending colon and form 
a(A:ollection far back between the liver and the diaphragm. I have 
known such an abscess burst into the lung. It should be a routine 
practice, therefore, if an appendix abscess occupies this situation, to 
explore its upper limits carefully and probably to drain it through 
a counter-opening in the loin. I have seen recently an abscess between 
the front of the liver and the diaphragm reaching up to the fourth rib, 
starting from a long gangrenous appendix that reached up behind the 
ascending colon as far as the hepatic flexure. In cases of general septic 
peritonitis it should also be as much a routine practice to explore and 
sponge out both the post-hepatic and the splenic regions, as it is to investi- 
gate the pelvis ; and if some time after the primary operation the case 
should not progress favourably, particular attention should be devoted 
to these regions ; and should there be any suspicious symptoms or signs, 
I would almost say even if they be not present, an exploration which 
if it does no good is not likely to do harm is more than justifiable ; for 
during the period of doubt and delay the patient’s strength is probably 
being reduced by septic absorption and fever. I have known this to be 
continued until the shock produced by the operation, when it did. take 
place, was too great for the patient’s enfeebled powers of resistance. 

It has been hinted that the pus from a subdiaphrugmatic abscess 
is at least as variable as the viscus from which it has originated. 
Thus, while it may be simple odourless pus, it may be pus mixed jWith 
stomach or intestinal contents, bile, urine, hydatid cysts, and so forth, 
or it may be the chocolate-coloured pus derived from an abscess of the 
liver. But from the present point of view the important point to 
remember is that these abscesses often contain gas. If this be the case, 
a mistake in diagnosis may easily be made, and if it be discovered at 
the operation the suggestion is obvious that the abscess has originated 
in a rupture of one of the hollow viscera. This conclusion is, however, 
not absolutely a certain one, as bacterium coli and other organisms may 
cause the development of gas. Such abscesses as these may reach an 
enormous size and hardly merit the name of subdiaphragmatic abscesses. 
I have known a ruptured duodenal ulcer result in an enormous cavity. 
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. 3aelding -tympanitic resonance and a typical bell sound from 'tbe third 
-rib on the right side to Poupart's ligament when the patient was Recum- 
bent. The resonance and dullness of course change places on assuming.,ji 
' a different posture. It is to these abscesses that the rather ridiculous 
though desdriptive name of subdiaphragmatic pneilmq^horax has been ' 
applied. ' It is especially, though not exclusively, in these cases that 
displacement of the heart (mediastinum) either laterally or vertically 
may take place. 

Operation. With regard to treatment there are certain main 
rules for our guidance. The objects are to open the abscess safely #^o 
drain it efficiently, and, if it involves no extra risk to the patient, to deaL 
at the same time with the source of the mischief. It is useless to say. 
that a subdiaphragmatic abscess should be opened behind close to the 
lower margin of the ribs, which is the most favourable position for drainage 
in many cases, because a considerable number could not be safely 
reached from this position. Each case must be considered from its own 
special point of view. My meaning can be best illustrated by a few 
actual examples. 

A young woman with signs suggesting left empyema, but a histiiHl^ 
pointing to ulcer of the stomach, was explored with the aspirator through 
the dull area in the back. Stinking pus was reached, but it was found 
that the pleura contained a small quantity of clear odourless fluid. 

- An exploratory opening below the costal margin revealed the presence 
of adhesions between the liver and stomach' and the stomach and 
diaphragm reaching as far as the costal margin. The opening was 
'therefore closed and a spot was selected in the mid-axillary line below 
the normal limit of the pleura. Through this incision a portion of rib 
was removed ; the origin of the diaphragm was then cut through and 
the finger passed through the adhesions along the anterior border of the 
spleen until the abscess was reached. This was a safe and successful 
operation. Any attempt to deal with the ulcer would liave been useless 
and unjustifiable. But supposing the first incision had led into adhesions, 
or the abscess itself and the ulcer had been on the lower instead of the 
upper part of the anterior surface of the stomach, it would have been 
proper to deal with them at once. Supposing, on the other hand, it had 
been found that the front of the stomach was normal, it would probably 
have been necessary to go further back and make a transpleural operation, 
following the rules laid down at p. 753. 

A man with a ruptured duodenal ulcer — ^at all events this was the 
diagnosis— was the subject of such an enormous cq)lection of pus and gas 
and intestinal contents as has been referred to at p. 749. On opening 
it ip front beldvt the costal margin the posterior wall of the absc^ was 
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seen td consist of the intestines matted together by thick lymph. The 
simpl|» insertion of a drainage tube was sufficient to cure this ca^, which 
happened many years (^o. At the present time, no doubt, at least threa 
incisions would be used, one in front, one below, and one behind. But ‘ 
the successful r^ult in this case should remind us that it is not essential 
to disturb the adherent viscera in order to make a stab wound in the 
loin, though no doubt it is a good thing to make one if possible. The 
fact that no attempt was made to deal with the duodenal ulcer is also of 
importance. I am confident that any thought of a gastro-enterostomy 
s^uld in such cases be postponed till after convalescrace. 

A young woman, previously in perfect health, suddenly began to pass 
hydatid cysts from the bowel, and later on to expectorate stinking pus 
containing similar material. An exploratory laparotomy showed that 
the parent cyst was at the upper part of the right lobe and of course 
firmly adherent. The laparotomy wound was closed and a posterior 
transpleural opening was made into the abscess, which ultimately closed 
after a secondary pulmonary abscess had been opened. Supposing the 
parent cyst had been low down on the anterior surface of the liver, it 
wbuld have been necessary to fix it to the margins of the laparotomy 
wound and drain it in that way. I have not referred to the attachments 
of the colon to the under surface of the liver, which in this case I think 
it would have been perilous to disturb. 

The liver of a man with a tropical hepatic abscess reached below the 
umbilicus ; but on opening the abscess in what 1 consider the most 
favourable position (see p. 753) it was found that three pints of pus. 
were present between the diaphragm and the liver, which indeed was 
not materially enlarged. A careful search was made with the finger 
arid a probe over the upper surface of the organ, but the opening into 
the original abscess could not be found. So no more was done and 
recovery was rapid. If the opening had been met with, it would have 
been eidarged and the tube would have been passed into it ; but knowing 
how quickly some hepatic abscesses shrink, it would, I think, have l^en 
bad practice to explore the liver further at the time. 

The risks involved in delay may be illustrated by the case of a child 
who had a right anterior subdiaphragmatic abscess, as well as general 
peritonitis resulting from a long gangrenous appendix which lay behind 
the ascending colon. The operation consisted in removing the appendix, 
which involved pulling almost all the small intestines out of the long 
incision in the right linea semilunaris. The abscess was then drained 
through a stab wound in the loin and a tube was left in the lower part 
of the anterior incision. After some days of favourable progress the 
temperature became hectic and indefinite physical signs appeared at the 
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left base. These Were wat^jcd from day to*day, and at last a copious 
expectoration of stiiddng ijviis occurred which put the pati^eht^s life in 
somo jeopardy,' the right praeticie would have^been 

an exploratory incision far back od the side Ilk si^^don 

was aroused as td the existence of what is a'tommon sqglfrice of general 
septic peritonitis. - It is at least possible that the damaged lung will 
some day require surgical treatment. ' ^ 

To sum up, it is advisable in a case of subdiaphragmatic abscess to 
open early, and if possible to avoid breaking down the adhesions that 
separate it from the general peritoneal cavity. It is best to make ||ie 
opening behind ; but this is not essential,, and it must not be forgotten 
that during the after-treatment it is not essential to keep the patient 
on his back, and that by sitting him up or otherwise changing his position 
we may make even an anterior opening the most dependent possible. 
Lastly, if the primary cause of the mischief be not dealt with at the 
time it will often heal spontaneously, and in most cases is most safely, 
dealt with at a subsequent period. 

OPERATION FOR ABSCESS OF THE LIVER 

1*’ 

Indications. Multiple abscesses and pylephlebitis add some 
other so-called abscesses are unsuited, for operation ; but if it be decided 
to operate the methods of procedure are the same whatever may be 
the cause of the abscess. One point must, however, be dwelt upon, 
viz. that rupture may occur into any of the viscera or the spaces or 
cavities which are in near relation to the liver, e.g. the peritoneum, 
forming either a localized subdiaphragmatic abscess (right or left), or 
into the general cavity of the peritoneum, or into the stomach, duodenum, 
colon or kidney, or into the pleura (right or left) or the pericardium, the 
lung (right or left), or the mediastinum, Although many cases have 
recovered without operation which have thus ruptured idto lung, stomach, 
or bowel, it is bad practice to wait for such an event, the serious compli- 
cations which may occur far outweighing the slight and problematical 
advantages of a spontaneous cure. Should rupture into lung, stomach, 
or bowel have occurred, it is right to wait a few days, but not longer, in 
order to see whether the exit for the pus seems to be sufficient ; but, if 
all s3anptoms do not rapidly subside, an external opening should be 
provided without delay. 

Operation. Sometimes the pointing of the abscess determines 
the spot at which the external opening is to be paade, and in this case 
there is nothing more to be said about the operation except that the 
abscess must be openedj and the further remark which applies to all free 
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incMotis into liver absces^» vist. that tlhe finger should be introduced 
nh4 imperfectly op^ed diverti^a shotdd explored and 

{tee^pDpe^\^« v.Thf^. very thi^k pu^ usually met yditlb demands a 'Very 
large *8rainiigiepib4;i . 

If there si^ of pointing, the seat of election for the ihdsion is, 

my opinion, at the side, midway between two lines prolonging down- 
{he anterior hnd posterior folds of the axilla, and this is the place 
for making the exploratory punctures mth pretty large aspirator needles, 
6 inches long, which, if the pus be not hit off at first, must be freely 
pgSsed in all safe directions, the surgeon being guided by his anatomical 
'knowlei^e. This position is selected because in this situation the highest 
possible opening can be made which does not involve interference with 
the pleura. The higher the opening, the better the drainage, as the 
liver always contracts upwards in the course of cicatrization. In this 
situation the interval between the margin of the ribs and the lower border 
of the pleura is, as a rule, at least 2 inches. A transverse incision 
about 2 inches from the costal margin is made on to the subjacent rib, 
a portion of which, 2 inches longi is then cleared froih the periosteum 
and removed' at the anterior part, the section probably passing through 
the cart^age. If the pleura be seen it is turned upwards out of the way. 
The diaphragm is then divided vertically, i.e. in the direction of its 
fibres, afiiid the liver is exposed. If adhesions be present it only remains 
to open the abscess, which may conveniently be done by means of dress* 
ing forceps instead of a knife, especially if the pus be far from the 
surface. If bleeding be, as is sometimes the case, severe, the finger or a 
plug should be kept for a minute or two in the wound, after which time 
it will probably cease. 

If there be no adhesions two courses are open to the surgeon : 
one the difficult one of stitching the liver to the diaphragm, and the 
other the simple one of packing off the peritoneal cavity with sterilized 
or antiseptic gauze before making the incision. I used formerly to 
practise the former method, but in recent years have adopted the lattw, 
which appears to afford a satisfactory protection against peritonitis. 
It is of course not possible to be sure that the pus will not contain 
virulent septic oi^anisms, but this is not usually the case. 

Sometimes the abscess is at the back and can only be reached satis- 
factorily by a posterior incision. In this case the operation mu^t pass 
through the pleura. I have read accounts of cases where no care was 
taken to occlude this opening in the pleura and where no harm came 
of it ; but I have myself seen most disastrous results. I therefore am 
strongly of opinion that the pleural opening should be closed before open- 
*ing the abscess. This may be done by making a rather free transverse 
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incision into the diaphragm and by passing a strong catgdi' contihndus 
' stitch right through its substance and through the structures accup3Wi0 
the intercostal space, viz. the intercostal muscles and pleura;; 
who possess the means of operating with the ‘Oberdruck or Uatetdilldc \ . 
apparatus (see p. 703) would no doubt find the operatiog much simplified,^ 
by the avoiddiee of pneumothorax. No special instructions are requir^;.*. 
ior the treatment of abscesses of the left lobe, except that prdiminary i 
exploration with an aspirator needle is not admissible in these parts of 
the liver. 

Perhaps the most important point to bear in mind in treating abs^j^ 
of the liver is to have sufficiently large and long tubes at first, not to 
shorten them too soon or to remove them until the discharge is practically^ 
nil. I believe many cases in which a second abscess is supposed to have 
been opened are really examples of refilling of the original abscess owing 
to the rapid shortening and removal of the tubes. 

Other methods of opening and draining abscesses of the liver hav^ 
been devised and are highly spoken of. One of the best is that suggested 
by Sir Patrick Manson. After puncturing the skin a large trochar and 
canula is thrust through all intervening structures into the abscess. 
After withdrawing the trochar a drainage tube of considerable size, 
which is tightly stretched on a strong probe, is then passed through the 
canula into the abscess; the canula is then withdrawn and the probe 
removed. The tube then becomes shorter but of wider bore, and tightly . 
fits the track made by the canula and trochar. ’ In this way it is stated 
that all risk of extravasation of pus into the pleura or peritoneum is 
effectually avoided. It must be owned that the device is simple and 
ingenious, and the objections that the tube can only be of a moderate 
size, that it is impossible to explore and break down septa in the cavity, 
and that it has been called a somewhat unsurgical procedure may be 
more apparent than real. 

Like, others, I have met with many cases in which the symptoms 
have appeared to point almost unmistakably to abscess of the liver, 
.but in which recovery has taken place after exploratory puncture. 
This resffit, if it be a result and not a coincidence, has been supposed 
to depend upon local phlebotomy of the organ. In this connexion 
reference must be made to the remarkable results obtained by Leonard 
Rogers (see Indian Medical Gazette, April, 1908, and preceding numbers) 
from the administration of large doses of ipecacuanha in the preabscess . 
stage of d3^nteric (amoebic ?) hepatitis, and to observe that, as far as 
S3anptoms are concerned, it is impossible to say wi||en this stage is passed. 
Rogers modestly says that this is only the revival of an old treatment. 
He also has employed ‘ aspiration and injection of quinine to kill the 



^ OPERATION FOR ABSCESS OF THE LIVER 755 

amoebae v^thout drainage (which has proved a rapid means of curing 
some cases of small deep-seated abscess which are most difficult to open 
and; drain) \ I have had no opportunity of trying this method of treat- 
ment with quinine, but I have seen the internal administration of 
ipecacuanha ragidly change the appearance of a sloughing amoebic 
abscess. I have tried the local application of ipecacuanha without any 
apparent result, and am therefore rather surprised to hear that the 
injection of quinine is efficient in destroying the amoebae, seeing that they 
must exist in the liver outside the abscess cavity, where the drug cannot 
^mssibly reach them. After perusing Rogers’s observations I should 
certainly combine the two treatments, or at all events should not inject 
the quinine without at the same time administering the ipecacuanha. 
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